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Publisher's Letter 


Low-cost digital cameras no 
match for 35mm equivalents 


Have you been considering a change to a digital 
camera? You’ve seen all the hype, everybody’s 
doing it and perhaps you are getting the strong 
message that your old faithful 35mm camera is 
just “old hat” and nobody who is anybody would 
be seen dead with that old clunker!” That is how 
it was with me and my techno-savvy daughters 
who thought it was time I “got with it”. Of course, 
at SILICON CHIP we have been using a high-end 
Nikon digital camera for some time now, so I do 
know the capabilities of digital cameras, or so I thought. 

And since I was about to depart on a world trip, I was seriously thinking 
about getting a compact digital camera to substitute for my old favourite SLR 
camera which is rather heavy and not one you can “point and shoot”. 

So I did a quick survey and it quickly came down to a choice between a 
Fuji Finepix $3500 and an Olympus C725. I wanted something I would be 
reasonably happy with and that my wife could operate easily without a long 
and tedious study of an instruction book. 

Both cameras look like miniature 35mm SLR cameras but they’re not. They 
are both reasonably compact and do not have buttons and controls which are 
so small that a mature (!) male has difficulty using them. And they both have 
good optical zoom ranges which is important when you're taking photos as 
a tourist. In the metal, the Fuji proved to be a lot bulkier than the Olympus 
although it is probably the better unit. So since I was travelling, I chose the 
Olympus. Unfortunately, you cannot try them in the store and that is a trap. 
And I had to buy bigger memory cards because the supplied 16MB is only 
good for about 20 shots. 

So I got it home and put it all together, spent an hour with the instructions 
and turned it on to take some shots. 

First problem is the LCD screen and viewfinder. The LCD screen is fine but 
try to use it outdoors for picture composition and it becomes very difficult, 
especially in bright sun when you need to use sunglasses. Alternatively, you 
try to use the LCD viewfinder but its pixels are so coarse that it is really not 
possible to tell whether the image is sharply in focus or not. In practice, the 
viewfinder needs to be optical (most are) rather than LCD. 

In fact, focus is a problem, because in the normal automatic mode, it has 
aperture priority which means that the aperture is normally wide open at 
f2.8 (with shutter speed setting the exposure), That means that depth of field 
is always poor. Minimum aperture is f7, by the way. And then I found that I 
could not focus manually! Other than that, digital cameras require so much 
paraphernalia that you need to carry when on an overseas trip: extra memory 
cards, battery charger, USB cable, memory card reader, extra batteries, etc. 

Ultimately, I decided that the almost $500 I had spent was not a good 
photographic package and certainly nothing like equivalent to a 35mm SLR 
camera purchased for the same money. 

So what to do? I took the Olympus back and instead purchased a small 
automatic 35mm camera with a good zoom and automatic focus, for just over 
$100, It’s a simple “point and shoot” camera. And for under $25, I purchased 
enough film for 200 photos. My wife loves it. 

J will buy a digital camera, eventually. But not yet. By the way, it now looks 
as though a much better choice, for not much more money, would have been 
a Fuji E550. So there you go. 
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Serial PCI card RFID Controller | 
Easily add serial ports to your | A RFID controller suitable for PCI Printer Port The card also has an RCA input and the PC can be switched 


Digital & Analogue TV Tuner 


A unique TV tuner card that can receive the older Analogue 
transmissions and newer DVB-T digital TV transmissions. 


PC with this PnP PCI card. security applications. Add another printer port or on and off with the included remote control. 
Suitable for all versions of Featuring a LCD display and ~ replace a faulty port with this Cat 3567-7 $199 
Windows. Serial output for a PC. handy PCI card. 


Cat 2657-7 $670 | Cat 1008143-7 $549 Cat 2618-7 $69 DVI KVM Switch 


Control two DVI PCs with the one 
DVI LCD monitor, keyboard and mouse. 
Cat 11663-7 $169 


SMS 1/0 Controller 


Switch any electrical device on or off using 
SMS from any mobile phone. 


Front Access Bay 


Never reach behind your PC | Sh arp Cash IP KVM Catargi o2 
again! This 5.25 bay has USB f Attach this unit to any existing 
2.0 ports, Firewire, Power out, Register . KVM and access all your Bluetooth Barcode Scanner 
Audio In/Out and a 6 in 1 A basic cash register that is machines remotely with a A CCD cordless scanner that uses Bluetooth. Comes with 
memory card reader. suitable for small retail outlets.’ web browser to a BIOS level. Bluetooth dongle. Requires AA batteries (not included) 


Cat 6765-7 $129 Cat 1008129-7 $289  Cat11674-7 $1099 Cat 1008178-7 $799 


MicroGram Computers 


ask@mgram.com.au ® 02 4389 8444 e www.mgram.com.au 
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12v Mini PC 


This mini barebones PC is based on the VIA Eden 
processor and motherboard. It can operate on 
12v or 240v making it ideal for use in boats or 
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Fingerprint Reader 


Comes with : 
Win CE and IE. 64Bit Extend USB 50m ™) Provide secure access to your cars. Fanless design ensures silent opera- 
Emulates SCO, DEC, Wyse | 3.3v Serial Card Use inexpensive UTP cable ! PC using this USB fingerprint tion. Measuring only 49 x 220 x 165mm 
and supports Windows RDP. | Compatible with both 32 and | (not included) to extend any reader. Integrates with it can take a 2.5" HD or CF card. Other 
Can be mounted on the ` 64bit PCI slots. Two DB9 con- | USB 1.1 device up to 50m Windows logon for easy __ devices such as a CDROM can be attached 
back of an LCD monitor. nectors. from the PC. ; operation. via USB. The integrated motherboard includes VGA and LAN. 


Cat 1150-7 $729 


Cat 1239-7 $649 
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CF to IDE Adapter = FireWire 800 Card l Programmer 
A small adapter that allowsa Mini Keyboard -| Add high speed FireWire B to Video to VGA This programmer connects to 
CF card to be plugged straight! This 80 key mini keyboard is PCMCIA to Serial | your PC with this PCI card. Display any Composite or ‘the LPT port and has a 32 pin 
into an IDE port on your great for space critical  : Add two serial ports to your | Also has a legacy FireWire S-Video signal onto a CRT | ZIF socket. It will program 
motherboard. situations notebook. ; 400 port. monitor. i from 16k to 8M. 
Cat 6771-7 $45 Cat 8403-7 $64 | Cat 2726-7 $269 Cat 2998-7 $129 | Cat 3479-7 $199 | Cat 3159-7 $479 


Need a VolP Solution? Visit mgram.com.au for information and options 


My: MicroGram Computer 


Ph: (02) 4389 8444 FreeFax: 1800 625 777 info@mgram.com.au 


Operations Micro Trust trading as MicroGram Computers ABN 45 515 859769 1/14 Bon Mace Close, Berkeley Vale NSW 2261 
All prices subject to change without notice. For current pricing visit our website. Pictures are indicative only. 
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No power switch for 
the TwinTen amplifier 

I have read the article in the Febru- 
ary 2005 issue on the TwinTen am- 
plifier. One thing struck me as a bit 
strange, especially with your fixation 
about turning things off when not in 
use — it doesn’t have a power switch. 

To turn it off you either have to pull 
the power connector out of the back 
panel or turn it off at the wall GPO. 
With the intended use of this project 
as a kids’ auxiliary amplifier, it will 
run all the time unless one method or 
the other is used to shut it off and if 
other kids’ bedrooms are like my kids, 
the wall socket is “buried”. 

Sure, a power switch in the low- 
voltage AC circuit will not turn off 
the power pack but at least it will cut 
current draw to that which is the idle 
current of the plugpack. 

I also am slightly bemused by the 
comment that this amplifier performed 
well on your staff member’s “huge” 
stereo. I would not expect otherwise 
if this person’s speakers were reason- 
ably efficient — say in the order of 
98dB/1W/1m). Any smal] amplifier 
will do well on speakers of this type. In 
the “olden days”, pro speaker systems 
had efficiencies of 105dB/1W/1m) and 
they filled a whole auditorium full of 
people with just 50W. 

However, when amplifiers are con- 
nected to today’s rather abysmally 
inefficient speakers, an amplifier with 
this output runs out of “puff” really 
quickly. 

Please don’t get me wrong. The 
intended purpose of this amplifier is 
fully understood and I’m not knocking 
it; I just wanted to point out a couple 
of things. As an auxiliary amplifier, 
your new design is just what the doc- 


tor ordered .. . however, you can’t 
turn it off! 

Brad Sheargold, 

via email. 


Comment: as indicated in the article, 
the TwinTen was presented as a project 
for high school and college students. 
Many such schools will not let their 
students build anything with mains 
wiring in it, so using a plugpack is the 
only practical approach. 
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Certainly, running the plugpack 
continuously is a waste of electricity. 
And it does go against our philoso- 
phy of turning everything off because 
as you point out, laziness will mean 
that many such units will always be 
plugged in and never turned off. 

If people want to, it would be reason- 
ably straightforward to install a mini- 
ature toggle switch near the AC input 
socket but as you point out, that still 
leaves the plugpack powered up. 

The TwinTen was tried with reason- 
ably efficient loudspeaker (90dB/1W/ 
1m) in a very large listening room. 


PICAXE could be 
the death of logic 

I have recently noticed the number 
of projects containing PICAXE com- 
ponents unnecessarily. In days past, 
these would have used a logic circuit. 
To prove my point, I built the recently 
featured circuit for connecting two 
phones but used logic instead. It 
worked a treat. 

The same treatment can also be ap- 
plied to other PICAXE circuits. Save 
the PICAXE for complicated circuits 
and use logic for the simple circuits. 
Otherwise in time, logic will be forgot- 
ten and everything will have to have 
programs before it will work, whereas 
with logic no program is required. 

G. Moore, 

Warialda, NSW. 

Comment: we have produced quite a 
few projects with the PICAXE because 
it is easy to program and enables be- 
ginners to produce quite complicated 
circuit functions with very few compo- 
nents. Certainly, logic circuits can still 
produce good results but in most cases, 
the PICAXE can do it more cheaply. 


Saving a Beta VCR 
from the tip 

I have a Sanyo Betacord video re- 
corder which I am loath to just put 
out for recycling where it will no 
doubt be trashed. If any of your read- 
ers are interested in it, it is a model 
VTC 9300PN. I can be contacted at 
datgrays@smartchat.net.au 

Dave Williams, 

via email. 


White LEDs a good 
substitute in small torches 

Now that ultra-bright white LEDs are 
readily available and very cheap, this 
must be placing some pressure on the 
manufacturers of small torch globes. 

For instance, I have found it very 
simple to replace the tiny globes in 
Mini Maglites and also a small Cole- 
man lamp (headband type) with a 
white LED. 

The existing globes have a very 
limited life since in order to produce 
bright, relatively white light, they 
are run at more than their maximum 
rated voltage. From memory, with an 
ordinary globe, a 10% increase over 
rated voltage will more than halve 
their life. 

Having had these fail on a regular 
basis and then finding the replacement 
globes to be overpriced, I have found 
white LEDs to be a perfect solution. 
They provide a purée white light, ideal 
for working on intricate equipment in 
confined dark areas, and they maintain 
their colour temperature over a large 
part of the battery life which is also 
extended, not to mention the long life 
of the LED itself. 

With the Coleman lamp, the replace- 
ment was simply a matter of shorten- 
ing the leads on the LED to the same 
length as the globe and then inserting 
it in the socket. You have to get the 
polarity right but if it is wrong, it 
simply doesn’t light up; you then just 
rotate 180°! 

The Maglites were a little more dif- 
ficult. You need to open the hole in the 
lens to the diameter of the LED and 
also carefully bend the wires at the 
base of the LED so that they are closer 
together (approximately 1mm). This 
needs to be as close to the base of the 
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LED as possible. You then shorten the 
LED to the length of original lamp. 
John Parncutt, 
Glen Iris, Vic. 
Comment: white LEDs can be dropped 
into any torch that uses only two 1.5V 
cells. Higher cell numbers will mean 
that a series limiting resistor will be 
required, otherwise the LED will be 
blown. 


Digital set top boxes 
prone to impulse noise 

As the day draws closer when the 
analog TV transmissions are switched 
off in Sydney and we are all forced to 
go digital, I think it may be timely to 
possibly report on how to best receive 
the digital broadcasts. I reside in a 
relatively poor reception area (for TV, 
radio, mobile, wireless broadband) in 
St. Clair, Western Sydney. I have gone 
to great lengths to fine tune my digital 
reception, without too much success. 
My analog reception was acceptable 
for Sydney VHF transmitters and basi- 
cally as good as you'll get when tuning 
into the much stronger Wollongong 
UHF signals. 

I bought a set-top box after reading 
positive reviews about it and, on the 
whole, am impressed. But within a 
one-minute period, the jitter and loss 
of sound and picture for up to 20 
seconds at a time becomes quite irri- 
table. The loud, high-pitched sounds 
that accompany the interference does 
not do my amplifier or expensive 
speaker system much good either. 
Most is caused by impulse interfer- 
ence from switching on anything in 
my house (lights, washing machine, 
model railway layout) and certain cars 
driving past. 

I have a high-gain UHF and high 
gain VHF antenna. These are mounted 
on the opposite side of the house to 
the street, each fed to a combiner, with 
the output fed to a masthead amplified 
splitter feeding three different outlets. 
I improved the problem by installing 
quad-shield interconnects but the 
interference was still unacceptable. 
I then re-cabled the entire 3-year old 
installation with quad-shield cable, 
again with limited improvements. 

There was no improvement after 
re-aiming my UHF antenna to Sydney 
to gauge the SBS reception. Similarly, 
there was no improvement after care- 
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fully aligning the respective antennas 
for the maximum gain (using the signal 
meter in the STB). I have now re-aimed 
my UHF antenna back to Wollongong 
and cannot view any Sydney trans- 
missions without going mad after a 
few minutes! I also use the antenna 
to receive FM radio, because I have 
no other choice. 

Considering that I have had training 
in electronics and telecommunica- 
tions and employment for 10 years, 
imagine how the untrained member 
of the general public will get along! 
Speaking to my neighbours, nobody 
even knows what digital transmission 
is, or that their current TV receiver will 
be redundant in the next three years. 

So how about a serious look at how 
to improve (eliminate!) the impulse 
noise problems inherently associated 
with digital TV transmission? 

Robert Parnell, 

via email. 

Comment: large numbers of people 
out there in viewer-land are having 
similar problems but apart from the 
approach you have taken, we don’t 
think there are any easy solutions. 
Given that situation, we really don’t 
see how the Government will have the 
nerve to turn off analog transmissions 
in a few years time. 


Solving an unbalanced 
transformer problem 

B. K’s letter on page 107 of the May 
2005 issue about a non-centre-tapped 
transformer giving 31V and 33V out- 
put is interesting. His problem can 
probably be fixed by adding a couple 
of turns of hookup wire to the trans- 
former and using the additional turns 
to add to (or subtract from) one of the 
windings. 

Usually the volts per turn is about 
1-1.5V and a few additional turns can 
be added through a toroid, if done 
carefully. 

Rod Cripps, 

via email. 


Time to up-date 
to digital amplifier 

Your last article on Digital Power 
Amplifiers was in 2001, Since then, 
digital modules have been advertised 
in SILICON CHIP and many of the DJ 
manufacturers have been selling 
mixers with built-in high power 


Atmel’s AVR, from 
JED in Australia 


JED has designed a range of 
single board computers and 
modules as a way of using the 
AVR without SMT board design 


‘ 


The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robot line. Instead you simply layout 
a square for four 0.1” spaced socket strips 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For a little extra, we load a DS1305 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED’s www site for a datasheet. 


AVR573 Single Board Computer 


aa. 


[ithe 


| Jof l 
This board uses the AVR570 module and 
adds 20 An./Dig. inputs, 12 FET outs, LCD/ 


Kbd, 2xRS232, 1xRS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 
and software. 


Also available is a multi-PROM UV eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


Wwww.jedmicro.com.au 
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digital amplifiers with high quality 
specifications — and with very high 
efficiencies. 

There must now be chip sets avail- 
able and the scene needs revisiting 
with perhaps a high-power amplifier 
design as aresult. With lower currents, 
getting ultra-low distortion seems a 
much easier task than with analog and 
with high efficiency. 

Laurence J. Taplin, 

via email. 

Comment: just recently, we have done 
a great deal of work developing a 100W 
digital amplifier module which would 
have been very attractive, with high ef- 
ficiency and low distortion. However, 
we repeatedly blew it up and despite 
several re-designs of the power supply 
and output filters, we concluded that 
its supply rail range is so tight that it 
just cannot be used at the power levels 
claimed. 

Regrettably, we have decided not to 
proceed to publication because its reli- 
ability is too suspect for a kit project. 

There are a number of other chip 
sets available but unfortunately they 
are SMDs, with very tight pin spacing, 
which makes them again unsuitable 
for kit projects. For the time being, we 
don’t see any prospect of a practical 
digital amplifier module which is eas- 
ily built by DIY constructors. 


CFL inverter kit feedback 

Several weeks ago I purchased from 
Oatley Electronics three CFL inverter 
kits, as featured in the September 2004 
issue. I was impressed with the final re- 
sult in the sense that it was well made. 
However, I found a few anomalies that 
may be of benefit to other users. 

The first was the fact that at sup- 
ply voltages slightly above 12.5V, (ie, 
13.5V to 15V) the lights flickered. 
Analysing the circuit revealed that the 
feedback to the PWM IC was a chopped 
DC signal, which the IC was comparing 
with a DC level and obviously having 
trouble interpreting the desired result. 
A 10nF capacitor between ground and 
pin 1 solved the problem. 

After leaving the unit running on a 
20W light for several minutes, I found 
it puzzling as to why one transistor 
was warmer than the other. The CRO 
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revealed different waveforms, which 
was even more puzzling. I then pro- 
ceeded to modify one of these units for 
36V operation as | could see that the 
primary was only four turns for 12V, 
so it would be simple enough to wind 
2x12T for 36V. 

It was then that I discovered that 
the two primary windings had been 
wound either side of the secondary. In 
low frequency systems, this is a clever 
idea as it helps to mix the magnetic 
flux between primary and secondary. 
However, in high-frequency systems 
its not so good. By winding the two 
primaries in this way, the inductance 
of each coil can be quite different, as 
demonstrated here. Winding the two 
primaries bifilar fixed the problem. 

At this point the units worked quite 
well until I discovered a problem when 
the unit was in full pulse width. I had 
used one of the PC boards as a plat- 
form to make a 1-cell lead acid charger 
capable of delivering around 20-25A. 
This was to boost a large weak cell in 
a solar system. Using a similar size 
and type ferrite, I wound a ferrite core, 
which only needed one turn per side 
on the secondary, so it was relatively 
quick and easy. 

However, I did have a problem with 
the Mosfets getting hot due to voltage 
spikes reaching their zener point. Af- 
ter racking my brain for some time, I 
decided to consult the data sheet for 
the PWM IC and then tried inserting 
a 100Q resistor between pins 5 & 7 to 
increase the dead-time slightly. The 
results were remarkable — the voltage 
spikes were reduced by a factor of 
about six (and hence no more heat- 
ing) and the supply current dropped 
accordingly. 

Now in the original circuit, under 
most conditions, this would not be a 
problem; only when the battery goes 
flat. Overall, I was impressed with the 
result. Keep up the good work. 

T. C. Thrum, 

Para Hills West, SA. 


Feedback on the 
bed-wetting alert 

I have some feedback on the Bed- 
Wetting Alert. Firstly, hats off to 
John Clarke for a very ingenious and 
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cost-effective solution. I bought a kit 
from Jaycar and have the following 
comments. 

I checked that the transmitter/re- 
ceiver worked OK as suggested, how- 
ever when I rebuilt the transmitter a 
couple of days later, I found that the 
system would only work at very short 
range. In the interim, my kids had been 
having quite a bit of fun making rude 
noises, so I checked the transmitter 
battery to find that it was “sagging” 
badly under load. I replaced it but with 
no real improvement. I then checked 
the receiver batteries and found 5V 
under load, which seemed workable. I 
then spent quite a lot of time tinkering 
with the transmitter, suspecting that it 
was off-frequency or that I had over- 
heated Q3. Eventually I tried a new set 
of batteries in the receiver — bingo. 

The new transmitter PC board is 
thicker than the old one. This is noted 
in Jaycar’s errata which suggests using 
short wire links if required. I found it 
easier to just use new components for 
everything except Q1-Q3, L2 and the 
1pF & 2pF capacitors. 

I found the sensor strap to be way too 
sensitive; it would trigger with normal 
body moisture. Part of the problem was 
the way I had “sewn” the copper wire 
into the Velcro; it is tempting to sew 
with the needle exiting the Velcro loop 
and re-entering, in stages. This leaves 
small segments of copper exposed. In 
addition, it is impossible not to leave 
a small section of wire exposed on 
the Velcro side behind the jumper 
shunts. 

The solution was to use an “ex- 
tra” needle to nudge the “main” one 
through the Velcro without exiting. 
You need to really bury the main 
needle in the Velcro to ensure that the 
copper stays away from casual contact! 
When done, clip the wires about 10 
mm from the end of the Velcro so that 
the ends remain “buried” (no need to 
pass them through to the other side). 
Now apply some clear silicone to this 
area and also to the area behind the 
jumper shunts — it seals the problem 
areas, leaving only the main part of 
the Velcro as the sensor. 

The transmitter was also too sensi- 
tive. I found it necessary to reduce the 
1MQ resistor to 82kQ to completely 
eliminate unwanted triggering. The 
receiver really needs a volume control 
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so that it can be set to an appropriate 
level. I drilled a small hole in the front 
panel on the bottom left of the speaker, 
then glued a 100Q, 10-turn trimpot 
in place (when assembled the pot is 
positioned over a vacant area on the 
receiver board), wired in series with 
the speaker. I also found it necessary to 
raise the “standby” level, by changing 
the 1kQ resistor associated with Q4 to 
15092. This interacts with the trimpot 
setting a bit but works OK overall. 

In conclusion, having used the BWA 
for some weeks, I would say that the 
biggest challenge is getting the sensor 
to work properly — even after building 
it with the utmost care and optimising 
the sensitivity of the electronics, there 
are still instances where it triggers er- 
roneously or doesn’t trigger when it 
should. Also, after a certain amount 
of usage, the copper starts to corrode 
or break from flexing; ie, the existing 
sensor design is not indefinitely re- 
usable. 

I think that the ideal sensor would: 
(a) cover more of the crotch area, so 
that moisture can trickle from any 
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direction and it will still trigger; 
(b) be made of a moisture-absorbing 
fabric like cotton. Velcro is not ideal 
in this regard; 
(c) be indefinitely reusable or if this 
can’t be achieved, very easy to make 
and therefore disposable. 

Brett Crossley, 

via email. 


Smoke alarm false triggering 

I have experienced a similar prob- 
lem to your correspondent, R. B. Flax- 
ton, on page 104 of the May 2005 issue. 
From time to time the alarm at one end 
of the hall would beep for no appar- 
ent reason, at random, sometimes in 
the middle of the night. Changing the 
battery did not help. 

The manufacturers, when contacted, 
suggested “vacuum clean the dust off 
the alarm at least once a year, using the 
soft brush attachment on your vacuum 
cleaner”. This seems to have fixed the 
problem. I trust this may be of interest 
to your readers. 

Brian Coulson, 

Balcolyn, NSW. 


na- LED Gan 


Drop-in MR16 LED replacements for 
standard Dichroic/Halogen Lamps 


® Uses 3 Watt LEDs 

® Low power consumption, 300mA @12V 
® Input 12-24VDC or 12-18VAC 

© 4 Shades of WHITE available 

® 16 Colours available 

® Up to 60 Lumens light output 

® Wide beam angle 110° 

@ Total height 39mm (+ Pins) 

® Long life >10,000 hours 

@ Multicolour unit with 3 LEDs (cycles through colour changing routine) 
© Standard 50mm diameter. Fits directly into MR16 lamp housing 

@ No UV or Heat radiation (Runs much cooler than standard halogen lights) 
è Conforms to IEC, CE & EN standards 

è Bedlamp type and IP68 housings available soon. 


www.prime-electronics.com.au Email us: 


SOUTHPORT 


Warehouse Rd 


sales @ prime-electronics.com.au 


11 Brickworks Cntr, 


Southport QLD 4215 
Telephone: (07) 5531 2599 
Facsimile: (07) 5571 0543 


Select your microcontroller 
kit and get started... 


Feature rich, compiler, 
editor & debugger with 
royalty free TCP/IP stack 

* Prices exclude GST and delivery charges 


ROMI400 


PEMINON Z ~ j Tel: + 61 2 9906 6988 
ELECTRONICS \— Fax: + 61 2 9906 7145 


TMATIOORD TECeHOLOGIES 


www.dominion.net.au 


j Code 2-cha emote 
channel or latching re 
with indicator LEDs. Range u 


to 25m. Up to 15 Tx's can be 
learnt by one Rx. 12VDG 
K157 - $71.50 
Als 30 available assembled K157A...... $88.00 


4-Channel version (kit) K180 $02, 2.50 
pose annel version (kit) K181............ .$99 


SYDNEY 
185 Parramatta Road 
Homebush NSW 2140 
Telephone: (02) 9704 9000 
Facsimile: (02) 9746 1197 


JULY 2005 7 


GETTING 
INTO 


infrastructure 


Part 3: 


APs, PoE and 
much more! 


by Ross Tester 


When we ran out of space last month, we’d just explained how easy 

it was to install an “ad hoc” Wi-Fi network to wirelessly connect 

a few computers. Now we’ll move on to the next logical step, the 
“infrastructure” network and connection to the world via the Internet. 


less base stations, WAPs, even (albeit incorrectly) 

as hubs or routers. You may also see terms like 
residential gateway or Internet gateway device mentioned. 
Despite the number of synonyms, as far as the wireless 
network is concerned, they all mean basically the same 
thing. Some may have more features than others, which 
often explains their incorrect names — eg, a WAP can have 
a hub or router built in. 

First of all, though, if the ad hoc system works, why 
do you need to go to the expense of buying this extra 
equipment? Can’t you do a lot with the simpler ad hoc 
network? 


A ccess Points (APs) are sometimes referred to as wire- 


Yes you can, but... 


As we briefly mentioned last month, it is possible (for 
example) to connect to the internet from an ad hoc network. 
It is also possible to set up a wireless access point using 
software on perhaps an old PC — that is, without buying 
extra hardware, But the truth is that it is not very often 
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done — most wireless networks use the infrastructure mode 
with an AP. Why? 

(a) it offers more features and more security than the ad 
hoc mode; 

(b) it is usually much simpler to go the hardware route, 
especially if you want to do more than swap files; and 

(c) if you only have a dial-up conenction, there are good 
reasons, associated with the way IP addresses are handed 
out, not to use a software AP. 

You would normally also expect better range from an 
AP, if for no other reason than the AP can be mounted in a 
much more beneficial location. In an ad hoc system, com- 
munication is direct from the wireless network card in each 
computer to its counterpart in another computer. 

But unless there is a (often lossy!) antenna extension 
cable, the antenna is normally located hard up against the 
back plane of the computer — it normally directly screws 


Two different types of Access Points, showing both font” 
and rear so you can see the difference. At left is a Wireless 
Router/AP ($179 from Jaycar Electronics) which combines 
the functions of an AP for wireless networks and a router 
for wired networks. At right is a basic Access Point ($99 
from Freenet Antennas). 
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DESKTOP PC 
WITH WIRELESS 
CARD 


NOTEBOOK WITH 
WIRELESS PC CARD 


PDA WITH 
WIRELESS 


PC WITH WIRELESS 
PCI ADAPTER 


into the internal wireless network interface card, or NIC. 
And the computer is often at floor level or hard up against 
a wall — hardly the best radio environment. In any event, 
the bulk of the computer case often provides a very effec- 
tive radio shield over about 180°! 

The AP too usually has integrated antenna(s) but it can 
be mounted well clear of obstacles, filing cabinets, people 
... we'll get back to this shortly. 

Naturally, all computers on the wireless network will 
still have to have a wireless NIC to be able to talk to the AP 
(many modern laptops have them built in). But it helps to 
have the AP mounted in as good a position as possible to 
give each of those computers a fighting chance! 


AP cost 


With the price of all wireless hardware — not just NICs 
but APs as well — dropping all the time (prices have prob- 
ably halved even in the last year), there now really isn’t a 
good reason to suffer the limitations of an ad hoc system 
for the sake of a few pennies. 

A good, “no frills” access point these days should be 
no more than about $100 — and possibly less if you hunt 
around. We’ve seen a lot of refurbished, guaranteed Netgear 
WG602 (802.11g) access points — basic but with a good 
reputation — being sold on Ebay lately for sub-$50 (and 
even less). 

If you're prepared to settle for an 802.11b AP, you could 
pick one up for a song. Incidentally, you shouldn’t notice 
any Internet performance difference between 802.11b and 
802.11g. The limitation will be the ’net, not your AP. 

Even all-singing, all-dancing AP models (such as the 
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WIRELESS USB “STICK” 


Reproduced from Part 1 of this 
series, this diagram shows the basic 
arrangement for an infrastructure 
mode wireless network. This isn’t 
the only possible arrangement: it’s 
quite likely that at least some of 

the computers would be in a wired 
network. There may also be more 
than one access point if larger areas, 
or more difficult wireless areas, 
needed to be covered. The main 
point to note from this diagram 

is that data does not travel from 
computer to computer, as it does in 
an ad hoc network. Here the access 
point acts as a “traffic cop”, 
sending -data direct to the 
appropriate device. 


NOTEBOOK WITH 


INTERNET 
VIA DIALUP, 
BROADBAND, 
ETC 


“MAIN” PC 
WITH MODEM 


Linksys WAG45G wireless router, switch, ADSL modem 
and gateway, so you get everything you need in one pack- 
age) retail for well under $200 (eg, www.freenet-antennas. 
com.au). 

And there’s the power wastage factor too: an old computer 
set up as a software access point will normally consume 
a hundred watts plus (even without a monitor on) while 
a dedicated access point might draw one tenth of this. 
While the power cost is minimal, remember these devices 
are usually left on 24 hours a day, seven days a week. It 
all adds up! 


APs with two antennas 


Apart from their cost, whether they are “b” or “g 
models and their reputation (sometimes unearned!), one 
other thing you might notice about APs is their physical 
construction. Some have one antenna (or provision for 
connecting an antenna); others have two, as depicted in 
the diagram above. 

What’s the difference? APs with two antennas are almost 
invariably what is known as a “diversity” models. This 
means that a comparator of some type (usually controlled 
by a microprocessor) keeps monitoring the signal level 
at each antenna and uses the one which is picking up 
the best signal at that moment in time. It can — and does 
— switch back and forward at will, sometimes many times 
per second. 

Because the wavelength of microwave signals is so small, 
they are subject to a lot of reflections, interference, etc — so 
the signals arriving at the two antennas can be quite differ- 
ent, even spaced as closely as they are. 
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A 20m Power-over-Ethernet (PoE) cable ($40 from Freenet- 
Antennas) — note the DC connectors as well as the RJ45s. 
This gives you the ability to provide power to your Access 
Point without running extra cables or looking for a power 
outlet at the top end. 


Diversity APs are usually better performers than their 
single-stick cousins. 


What is infrastructure mode? 


Look at that name — infrastructure. It implies equipment 
and planning (as distinct from ad hoc, or “throwing some- 
thing together”). And that’s just what infrastructure mode is 
—a network which is planned to perform bigger and better 
functions and has the hardware to do so. 

In a wireless network set up in infrastructure mode, data 
doesn’t directly flow from computer to computer; instead, 
the access point acts like a traffic cop and directs data to 
the appropriate place. 

It also acts as a bridge, linking the computer containing 
your internet connection to your wireless network. For this 
reason, the access point is almost invariably connected to 
the computer which connects you to the wonderful world 
wide web (wwww!). 

All computers on the wireless network have their own 
wireless network card (which you might also called a net- 
work adaptor or even a WNIC), 

We're getting just a bit ahead of ourselves here but all of 
those adaptors need to have the same service set identifier 
(SSID) so that they all know they are on the same network; 
they also need to have the same encryption (WEP or WPA) keys 
so they can actually understand each other. You set the SSID 
and WEP/WPA keys as part of the installation process. 

Don’t get too worried about all these acronyms and terms 
— the computer industry breeds them like no other — but 
most will become clear as you set things up (or you don’t 
need to know what they mean anyway!). 


Setting it up 

As suggested for the ad hoc mode last month, it’s always 
a good idea to plan your wireless network before rushing 
in boots and all. That way, you can get a better idea of how 
the various bits DO connect to each other. 

It also helps you work out what you need to buy, avoid- 
ing costly mistakes. And if something doesn’t work as it 
should (or something fails in the future) a network plan 
can really help in troubleshooting. 

Incidentally, there’s not much difference between a wire- 
less network and a wired network from an operational point 
of view — if you were putting in wire instead of wireless 
you should do the same thing and plan it out first. The 
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biggest difference between wired and wireless is that the 
speed of a wireless network will decrease as the quality of 
the wireless signal decreases (either by range, obstruction, 
etc) whereas a wired network normally keeps working 
until it drops out. 

In some cases, you might be adding a wireless network 
onto an existing wired network — perfectly practical and 
often done. For example, a company might expand. It 
already has a wired network but wishes to add a few new 
users. Way to go: wireless! 

Or even in a new installation, you might find there are 
a couple of computers (or more) on which it makes sense 
to network with wire (using Cat5e for example) — wireless 
NICs, even though cheaper these days, are still relatively a 
lot more expensive than Ethernet NICs (you can often pick 
those up for just a few dollars). 

The combined wired/wireless network approach is often 
handy to remember if you get into signal problems with 
wireless. You might find that you have plenty of signal 
in one room but nothing in the next. It could be the wall 
construction (metal or insulation in the wall?), could be 
a wireless black spot (shielded by something’), could be 
simply running out of puff (too far from the access point). 

. or it could simply be wireless acting ornery (it does that 
sometimes!). 

By the way, brick walls are often areal drama — especially 
external brick walls. It’s not so much the bricks themselves 
but the fact that bricks naturally absorb water when they get 
wet. And as you will find out, water absorbs microwaves 
very nicely! 

When planning the network, consider which computer 
you are making the “main” computer. It’s almost certainly 
the one which has your internet connection (eg, modem) 
and probably has your printer and other peripherals at- 
tached. That’s the one which should also have your access 
point attached. 


Physically locating the Access Point 


The key word here is access — you must be able to access 
the AP itself and wireless signals also must have access. This 
rules out anywhere with aluminium foil-type insulation, 
for example (as is often used under roofs and sometimes 
within walls), Remember too that in many old buildings, 
fine-mesh chicken wire was used under tiles and in walls. 
Fine mesh (say 1cm or less) wire will stop WiFi signals 
very nicely. Plaster and brick walls are also quite unkind 
in many cases — and if you’re sharing with next door, trees 
and shrubs are a no-no. 

The problem with trees and shrubs is that they contain 
water and they also get wet (rain, dew, etc). Would you 
believe I have a normally excellent wifi network between 
myself and my next-door-neighbour which stops dead when 
it rains — that’s when the wood paling fence between us 
gets wet! (If I raise my laptop above fence height, away it 
goes again). 

If possible, keep your access point at least a few metres 
away from anything else which shares the 2.4GHz band 
— and that includes microwave ovens, digital cordless 
phones, some intercoms and baby monitors, wireless 
doorbells, home automation equipment, etc. The other 
gear doesn’t even have to share the same 2.400-2.483MHz 
frequency range to severely upset your wifi network. 

It also makes sense to keep the AP away from electric 
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motors, fluorescent lights and so on which might generate 
fields which upset the AP operation. 

If you are linking to a wired network, the AP also needs 
to connect to your router, hub or switch, so it needs to be 
within reasonable cable distance. And finally, it also needs 
a source of power. That’s usually not so much a problem 
(what else were extension cords invented for?). Or... 


POE: Power over Ethernet 


There is an excellent alternative in finding a site for your 
AP — and it’s even more a proposition when power is a long 
way away, or needs to be supplied outside. It’s called Power 
over Ethernet, or PoE, and as its name suggests, power for 
the AP comes over the same cable which takes signal from 
the AP to the computer. 

In an normal Ethernet cable (Cat5e, for example), there 
are four pairs of wires. Two of these pairs are not normally 
used (pairs 7/8 and 4/5), so can be used for other purposes 
— like running power! It is usual that both wires of each 
pair are used (ie, two wires in parallel for each polarity). 
Even though the IEEE has a PoE standard (IEEE 802.3af) 
which should determine which pairs are which polarity, 
unfortunately many manufacturers have done their own 
thing and ignored the standard, so there is no hard-and-fast 
rule. Cisco, for example, use pairs 7/8 for +12V and 4/5 for 
OV but Intel, Orinoco and others use the opposite. 

Most APs are very low power devices — a few tens of 
milliwatts or so. But even higher power APs (up to the 4W 
legal limit) can be run via PoE — even the thin wires in the 
Ethernet cable ‘can normally handle the required current 
with ease, especially. as they are paralleled. 

PoE-fitted Ethernet cables are readily available made up 
in various lengths. If you buy your cable from the same place 
you buy your AP, the chances are it will be correct for that 
AP (but don’t bet the house on it!). If in any doubt, check 
and check again. Freenet Antennas have 20m PoE cables 
in the $40-$65 range (see picture) and they allow you to 
site the AP where you want it for optimum performance, 
without having to worry about finding local power. 


Interference 


It may seem like commonsense but one other considera- 
tion is the location of the rest of the devices on your network. 
If you have some “must always have on” devices, the AP 
location should favour those to some degree. Otherwise it 
makes sense to locate your AP at about the central point 
for all your devices. If you find you have a rock-solid signal 
for most devices but one or more at the extremeties suf- 
fer dropouts or slow speed, you might want to move the 
access point closer to them if the rest of the devices can 
handle it. 

If you have to mount the AP in an unfavourable location 
(and there are times when you must), consider connecting a 
gain antenna to help it out. There is nothing magical about 
a gain antenna — you don’t get something for nothing. A 
gain antenna merely sacrifices performance in one direction 
for better performance in another. The higher the gain, the 
more accurately the antenna must be aimed. 

If your AP is at one end of the house and the other wire- 
less devices are at the other, an antenna with some gain 
aimed towards the other end might do wonders. 

Note that running long antenna leads is not a good idea 
due to the high losses of most coax cables at 2.4GHz. All 
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coax has loss and the higher the frequency, the higher the 
loss. For example, common RG58 cable has a loss not too far 
off 1dB/m at 2.4GHz. That means you are going to lose most 
of your signal in the cable. Run a 10m cable and a 10dBi 
antenna and you are pretty much back to square one! 

Some cables are available which have lower loss — for 
example, Freenet-Antennas have various CFD400 coax ca- 
bles from 6m to 15m in length (losses from 1.3dB to 3.3dB 
loss @ 2,4GHz) which can be fitted with N-male or N-female 
connectors to order —a 6m cable with N-connectors would 
cost you $60.00; the 15m version $84.00. 

A better answer? Mount the AP close to the antenna with 
a short antenna lead and use a long ethernet cable from the 
AP back to the computer. I can’t think of a situation where 
you can’t get away with a lot longer ethernet cable than 
you can a long antenna cable. 

If all else fails, another AP can usually be connected to 
the system in a location which picks up the black spots. Or 
you can buy a repeater (sometimes called a signal booster) 
which does much the same thing. But these devices are 
starting to get a little outside our “simple” wifi system. 

Finally, you may find that a few centimetres (or tens of) 
in the location of your AP (or its antenna/s) makes a lot of 
difference in the performance of your wireless network. 
Even though you have decided on the “optimal” spot, be 
prepared to experiment a little later on to see if you can 
get better range and/or speed by moving it slightly. Also 
remember that the antenna(s) on most APs can be rotated 
through about half a sphere, so don’t be afraid to experi- 
ment there as well. Should we have to say it? All antennas 
need to be oriented, or polarised, the same way. That is, if 
some vertical, all are vertical — and vice versa. 

Trial and error might not be the most scientific way to 
determine best positioning but failing some pretty fancy 
test gear, it might be the most sensible! 


Installing the AP 
This is the easy bit! Once you’ve decided on the loca- 
tion, there are two parts to getting it going: plugging it in 
and running installation software. As a general rule (in 
other words, not always!), if your 
AP comes with its own installation 
disk (CD, usually these days) it’s 
a good idea to run that, if only to 
take advantage of any “extras” your 
particular AP might offer. 

Note that some APs need to be 
plugged in and turned on before 
software installation; others require 
the software installed first. And 
some we have seen must be plugged 
in and/or turned on at a certain 
(prompted) point in the installation. 


This 8dBi omindirectional collinear 
antenna called “The Stick” has an 
N-type connector and is shown here 
with a pipe-grip base for external 
mounting. However, it can also 

be fitted to a magna-base, which 
comes with 3m of low-loss coax 
terminated in a reverse-polarity 
SMA connector. (Antenna only: $70 
from Freenet-Antennas). 
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Simply follow the instructions which came with your ac- 
cess point. 

As we said last month, Windows XP has a very easy, very 
smooth installation process for wireless networks (as it does 
for wired networks). Simply click on to Control Panel, My 
Network Places and “Set up a Wireless Network tor Home 
or Small Office”, then follow the bouncing ball. 

If your AP doesn’t come with a disk (or you’ve lost it), 
use the Windows XP install. Later, you might be able to 
log onto the manufacturer’s website and download up-to- 
the-minute installs. 


Sharing your internet connection 


Now that you have your wireless network up and run- 
ning, you want to be able to share the internet connection 
over the network. 

Again, Mr Gates’s disciples have provided a very simple, 
step-by-step way to do this. It’s called “Internet Connec- 
tion Sharing” (ICS). If you get stuck, Windows “Help and 
Support Gentre” will get you out of trouble. 


Sharing the internet with a neighbour 


Now you know that you can share the internet connection 
via WiFi amongst the computers on your network, what it 
to stop you sharing it a bit further afield — say with your 
next-door neighbour’? 

As we have said time and time again, not only is this 
possible, it’s probable — if you haven’t enabled (at least) 
WEP and preferably WPA (not to be confused with mobile 
phone WAP). Your sharing might not even be by choice! 

But is it legal to share internet next door? 

We touched on this in the first part of this WiFi series 
(May issue) but since then we’ve done a lot more research 
on the subject. 

We've often heard it claimed (even since May!) that 
sharing an internet connection over the boundary of your 
property is illegal. It harkens back to the days of the Wireless 
Telegraphy Act of (I think!) 1906, where running any form of 
communications over a property boundary was specifically 
not allowed — mainly because when that Act was written 
and for maybe half a century later, “communications” in- 
volved running a wire over the property boundary. 

But this is 2005 — and things have changed a little. For 
a start, that Wireless Telegraphy Act has been replaced (by 
many volumes of Acts!). 

While we are only bush lawyers (whose advice is nor- 
mally worth about the same as is charged for), the bottom 
line appears to be, at least as far as the powers-that-be are 
concerned, that allowing your next door neighbour to log 
on to your wireless network and use your internet connec- 
tion for free is perfectly legal. 

Note that word, for free: that is, as long as you don’t 
charge your next-door-neighbour for the privilege. If you 
do that, then under one of those Acts, legally you have 
become a carrier and require a carrier licence (and that’s 
expensive ~$10,000!). 

Of course, if you shared your wireless network with a 
neighbour and a slab or two of universal currency appeared 
on your back doorstep every couple of months — your 
neighbour just being friendly, of course — then that hardly 
counts as charging, does it? 

That, at least, appears to be the official line from the 
Australian Communications Authority (ACA) who are re- 
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sponsible for administering everything to do with wireless 
in Australia (yes, even WiFi). 

You might have read, because it is often said, that WiFi 
(or at least 802.11/b/g) is in the 2.4GHz “unlicenced” band 
— but the ACA is very quick to point out that there is no 
such thing in this country. Everything, even flea-powered 
WiFi, is licenced — it’s just a matter of how! 

WiFi equipment broadly fits into a class of communica- 
tions gear known as LIPD, or Low Interference Potential 
Device. It’s covered by a “class licence” which basically 
means you can use it as long as you (a) don’t modify it and 
(b) don’t interfere with other spectrum users. If other people 
cause you interference, tough luck: you are not offered any 
protection nor redress. 


And your ISP? 


OK, so that’s the Government line. But what about your 
Internet Service Provider (ISP)? Do they like you doing it? 
Obviously they’d much rather your next-door-neighbour 
sign up for their own broadband service. In fact, some 
ISP contracts specifically prohibit you from sharing your 
broadband connection with others. Then again, some don’t 
even mention it. 

Elsewhere in this issue, J mention that I have installed 
the Unwired wireless broadband system. Their contract 
simply says, “You must not use our Services or attempt to 
use our Services or allow our Services to be used by any- 
one else.” Gee, that’s pretty tough. Anyone? What about 
your own family members? (It’s OK, Mr Unwired. I don’t 
share yours — my next-door neighbour shares his [wired] 
connection with me). 

Optus cable doesn’t appear to worry about it. All they 
say is you are responsible for any charges including extra 
download charges if applicable! 

Check the fine print on your ISP broadband (ADSL or 
cable) agreement/contract to see where you stand. Whether 
you take too much notice of fine print is entirely up to you 
(it’s much like all those software agreements where every- 
one ticks the “I agree” box at the end. If you actually read 
half of them, you’d be too scared to turn the computer on, 
let alone use the software!). 

But here’s the rub: by sharing your broadband connection 
with your next-door-neighbour, you can probably afford 
to go for a much better service — faster and with perhaps 
unlimited downloads. (Of course, once again, we’d never 
say something like suggesting you share costs). 

But if you go for an unlimited (or even high limit) down- 
load agreement, who’s to know that you haven’t started 
downloading full-length movies or lots of music off the 
net? Hence your usage might... umm, double? 

The ISP is unlikely to complain because you are paying 
them more for the better service! 

That’s my own situation, My NDN and I share his un- 
limited (12GB/month at full speed) broadband. He initally 
installed this service because he needed speed — he virtu- 
ally never even made it to 1GB. A few months back, the 
download limit was increased from 3GB to 12GB at no 
extra charge (reduce the price instead? Naah!) — and even 
between us, we never get anywhere near 25% of that limit. 
And apart from my battles with the wet paling fence, it 
works well, too. 

Gee, I must remember to buy a slab or two on the way 
home. Now what does he drink again... sc 
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by Ross Tester 


CeBIT Sydney 2005 


o keep up to date, we try to get 
Ti to at least a few computer 

and technology shows each year. 
CeBIT Sydney is one of them. Held 
during late May, the CeBIT show is ar- 
guably one of the most popular, aimed 
more at the business market than the 
“tyre kickers”. 

Last year, I recall saying “more ofthe 
same but different”. CeBIT 2005 was 
similar — a lot of the latest hardware 
on display; software to do just about 
anything (and if it wasn’t there, plenty 
of people who’d write it for you...) and 
plenty of people trying to sell you their 
particular gizmo or gimmick. If you 
were a sample CD collector, you could 
come away very happy indeed. 

I have to say that CeBIT is not the 
place to go to get a bargain. Even “spe- 
cial CeBIT show offfer” prices were 
generally not much better than what 
you’d pay at a retail or online shop 
(which in fact many sellers were from, 
just disguised a bit!). 

The two biggest things I noticed this 
year were Wireless and VoIP. Both were 
everywhere — Wireless in particular. It 
seemed that every second stand had 
something to do with Wireless — wheth- 
er 802.11 variety or other incarnations 
such as WiMax. Antennas, connectors, 
cables, software, hardware... including 
a LOT of building-to-building solutions. 
It is very obvious that Wireless network- 
ing is here for the long haul — and for 
the long distance! 

And there were plenty of stands 
offering CD and DVD duplication; oth- 
ers with one of last year’s favourites, 
computer cooling. 

While many of the big multinationals 
had large, very schmick stands with 
everything just so, it’s often the smaller 
exhibitors, tucked away in corners and 
alleys, that have the most interesting 
products, 

This report is certainly not meant to 
be an exhaustive analysis of what was 
on offer at CeBIT — it’s more those in- 
teresting products which jumped out at 
me as I made my way through the four 
halls of CeBIT at the Darling Harbour 
Exhibition Centre. 

Jon Reid, of Bio Recognition Systems 
(whom SILICON CHIP readers may recall 
wrote an article on biorecognition a 
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couple of years ago [gad, was it really 
January 2001?]) had a brand new D-I-Y 
fingerprint access control system kit 
called “Bioloc” which he was launching 
at the show. He claims the truly weath- 
erproof system is a significant break- 
through in both price and technology 
and has promised SILICON CHIP a closer 
look at it shortly. (www.brsgrp.com) 

Dialogue Australia had their tiny 
“Flybook” notebook — well, it did have 
a Windows XP (home) computer inside 
(full XP, not Tablet PC), along with a 
GPRS phone (all you do is plug in a 
mobile SIM card), Bluetooth, WiFi, 
GPS and a touch-screen with stylus that 
converts your handwriting into a text 
document. And all this in a 1230g, 235 
x 155 x 31mm package — claimed to be 
the smallest in the world. And yes, it 
comes in six stylish colours! We hope 
to have a closer look at this one in the 
future, too. (www.flybook.biz) 

Another intriguing little product was 
“eprips”, a self-adhesive grip for mobile 
phones, cameras, etc, etc. How often 
have you put your phone down on a 
sloping surface — like the car dashboard 
— only to find it slide away from you? 

Stick one of the self-adhesive egrips 
on the back of the phone and it will 
stay put — up to about 75° or so above 
horizontal. Being printable, they also 
make an ideal advertising medium. 
(www.egrips.com.au) 

Travroute had the latest version of 
CoPilot live, a GPS navigation system 
for pocket PCs, smartphones and lap- 
tops which not is claimed to be the first 
system which not only shows you where 


Just one half of one of four | l hy 
halls at CeBIT Sydney 2005. 


to turn, it tells you, giving the name of 
the street (ie, turn left into Smith Street 
in 250 metres). Other nav systems may 
tell you to turn but only at “the next 
left” and so on. (travroute.com.au) 

Another interesting application at 
CeBIT was Powertec Telecommun- 
ication’s Ericsson Wireless Landline 
system for cutting business telecom- 
munication costs. In a nutshell, it inter- 
cepts calls made to mobile numbers (a 
huge slice of business phone expenses 
these days), identifies the number being 
called and automatically converts the 
call into the lowest-cost call possible. 

It does this by taking advantage of the 
called mobile carrier’s own discounts 
(such as the 20c Vodafone-to-Vodafone 
call rate). They claim to be able to dra- 
matically cut costs — as much as 75% 
and even more. (powertec.com.au) 

Space does not permit mention- 
ing a number of other exhibits that I 
would have liked to — and I haven’t 
even mentioned the various country 
exhibitions (USA, China, Taiwan, NZ, 
Germany, etc) who each had a number 
of sub-exhibitors: nor several State 
Government departments, again with 
several companies on their stands. 

If you are thinking about attend- 
ing CeBIT Australia 2006 (9-11 May) 
allocate a full day to fully appreciate 
everything that’s there — four hours 
is not enough! If you can’t wait that 
long, CeBIT Hannover (Germany), the 
world’s largest ICT, event is on 9-15 
March, 2006. But you’d better leave a 
bit more than a day for that one! (www. 


cebit.com.au) sc 
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Remember our article on the (then new) 
“Unwired” wireless broadband system back 
in November last year? We liked it so much 
we signed up for a system. Ever since, we’ve 
wondered if it could be improved... 


lsewhere in this issue, we report 
E on a brief visit to the CeBIT show 
in Sydney. Like many of the 
exhibitors at that show, Hills Antenna 
& TV displayed a range of wireless 
equipment antennas and equipment. 

“Ho hum, not more... hang on, 
what’s this?” The item that caught 
my eye was a small (150mm square?) 
panel antenna, labelled “Show Spe- 
cial: 3.5GHz, 7dB External Antenna 
for Unwired modems. . .” 

Huh? How can you hook up an exter- 
nal antenna to an Unwired modem? 

When we looked at the Unwired 
broadband system we were reasonably 
impressed with its performance, if not 
its coverage. (I have to tell you that 
not much has changed in coverage, 
especially in our area). 

I have installed a permanent Un- 
wired system and even though I pay 
for the top (1024) service, Ihave never 
found it to even approach that speed. 
Most of the time, it’s way under that. 

Apparently, the reason for the slow 
speed is that I am right on the edge of 
the Unwired service area. All I ever 


Here’s the Hills BC7243 13dBi flat panel 
antenna, similar to the smaller one that 
caught my eye at CeBIT. This one would 
be all most Unwired users would need. 
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get is the “red” indicator LED — they 
say that means good, even though it’s 
the minimum usable signal level. An 
orange LED means very good, a green 
LED excellent. Not that I have ever 
seen those colours. (The LEDs would 
probably be better labelled marginal, 
reasonable and good). 

The antenna on the Unwired modem 
is semi-fixed. Called a “rabbit ear” for 
obvious reasons, it.can rotate through 
180° but that’s all. 

Unlike their opposition (iBurst) 
wireless modem, there is no provision 
for an external antenna on the Unwired 
modem. (While it’s true iBurst include 
an external antenna socket, so far no- 
one has come up with the appropriate 
plug to actually connect to it!) 

I had toyed with Stan Swan’s idea 
of a WiFri antenna, mounting the Un- 
wired modem so its antenna was at the 
focal point. Somehow, I never quite got 
around to doing it... 

At CeBIT, I got to chatting to Rolf 
Roelfsema, Hills Antenna’s Microwave 
Product Development Manager. I asked 
him about that external Unwired 


antenna and also about the apparent 
inability to plug it in! 

Almost conspiratorially, he replied 
“If you — ahem — remove the rabbit 
ear you'll find it plugs into a standard 
MCX connector. So if you want extra 
range or a boost in performance, you 
can easily do it.” 

“How can you remove the rabbit 
ear? There’s not a screw nor a clip 
anywhere on the modem that I could 
find.” 

“Its really easy once you know 
how,” he said — and then explained 
how to do it! 

“What do Unwired think of this,” 
I asked. 

“Unwired don’t condone it,” he 

said. “In fact they say you void the 
warranty if you remove the rabbit 
ear...” 
Incidentally, I understand that since 
CeBIT, Hills plan to start talking to 
Unwired to “legitimise” what is ob- 
viously a win-win situation for both 
companies . 

We then started chatting about other 
antennas they had which would do 
an even better job than the tiny panel 
antenna they were offering. 

“This panel (the one on display) 
gives a bit better performance than 
the rabbit ear but Hills has a range of 
3.5GHz antennas which will give you 
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The trade secret: how to remove the Unwired “rabbit ear” antenna to reveal the antenna socket underneath! 


Here’s the Unwired modem with the 
rabbit ear closed. See those two little 
raised marks on the seam... 


far better results,” he said. “Once the 
madness of CeBIT is over, why don’t 
you come out to Hills and we’ll go 
through what is available.” 

So it transpired that a week or so 
later I made the cross country jaunt to 
Riverwood (a good hour’s drive away 
from the SILICON CHIP offices) and met 
up again with Rolf. 

There he showed me a range of 
antennas, some of which had started 
life as 2.4GHz WiFi models but had 
been adapted for the higher frequency 
(3.5GHz) Unwired. 

Two in particular stood out. One was 
not too dissimilar to the antenna I’d 
seen at CeBIT: a low-profile flat panel 
antenna, 190 x 190 x 20mm, suitable 
for outside or inside use, pole or wall 
mounted (or, as Rolf pointed out, can 
sit flat on a desk or filing cabinet, etc). 
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line them up by rotating the ear, just 
like this, and you should find that the 


antenna can be pulled out and off... 


With a gain of 13dBi, this antenna has 
a horizontal and vertical beamwidth 
of 35° so is not just high gain, it’s also 
rather forgiving of aiming errors — close 
enough is probably good enough. 

It has a UV-resistant ABS radome 
and aluminium backplate, mounted 
on a diecast aluminium bracket and 
is suitable for horizontal or vertical 
polarisation (though as an Unwired 
antenna would be vertical). 

An integrated type-N female socket 
connects to the outside world. 

The second antenna was a more 
traditional parabolic grid “dish”. This 
one, according to Hills, will normally 
lift your Unwired signal level up two 
LEDs and often gives you wall-to-wall 
signal even in otherwise dodgy areas. 
Hey, sounds like my Unwired service! 

The rugged, powder-coated grid 


And this is one of 
Hills’ big guns, a 
16dBi powder-coated 
parabolic grid antenna 
(Part No KC4253) 
which plugs into the 
Unwired modem via 

a downlead (black) 
and patch lead (white 
in this case). Other 
(larger) models have 
even higher gain. This 
antenna is a little bent 
out of shape (it’s been 
doing the rounds of 
the shows). But it still 
works perfectly — in 
fact, I couldn’t stop 

it working no matter 
where I aimed it! 


revealing the standard MCX antenna 
socket inside. It’s a push-in type, not a 
screw-in type. 


antenna is actually available in three 
sizes, with 16, 19 and 25dBi reflector 
options. Naturally, the higher the gain, 
the less forgiving the antenna will be 
about aiming — the 25d Bi model only 
offering 10° horizontal and 8.2° verti- 
cal beamwidth. Still, for someone with 
signal levels down in the mud, a few 
more minutes up a ladder getting the 
aim just right is hardly going to matter 
in the long term. 


Connecting the antennas 


Connecting any antenna in the 
GHz range is always something of a 
challenge — and both these antennas 
proved to be just that. It’s a compro- 
mise between location (and that means 
distance) and loss. But, as they say 
in the classics, where there’s a will, 
there’s relations. Woops, sorry, wrong 
proverb. 

The panel antenna outputs to an 
integral “N” female connector. The 
grid antenna outputs via a 600mm 
coax downlead, terminated in an “N” 
male or female connector. 

The Unwired connector mates to 
an MCX plug and this, at the moment, 
can only be fitted to RG58 coax. Now 
as any amateur radio operator will tell 
you, RG58 is at best marginal at upper 
HF, very lossy at VHF frequencies. . . 
and at 3.5GHz it’s hopeless. 

So only a very short length of coax 
can be used (we tested it with 2.5m). 
That’s fine for one popular method of 
mounting: the antenna and Unwired 
modem in the roof cavity (ie, under 
shelter), with the modem connected 
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These two adaptors from Hills allow 
direct connection between the panel 
antenna and the Unwired modem. 


via a longer Ethernet cable. But it’s not 
too realistic if you want to mount the 
antenna outside and the modem inside. 
Hills are working on that little dilemma 
and expect to have a solution available 
even before this issue hits the streets. 

A possible alternative for the panel 
antenna is direct (ie, no coax) connec- 
tion using a couple of adaptors which 
Hills have as standard stock lines. 
Just like WiFi access points which 
we talk about elsewhere in this issue, 
it’s no big deal to mount the Unwired 
modem in the ceiling and run a Cat5e 
patch cable back to your computer. 
You could even run PoE (Power over 
Ethernet) to the Unwired modem if 
you were really keen. 

You could do the same thing with 
the grid antenna by connecting the 
appropriate adaptors to the (fitted) 
coax cable. Of course, both of these 
options are null and void if you have 
aluminium-backed insulation in your 
roof/ceiling or you have a very old or 
very new house with corrugated iron 
roofing (isn’t it funny how we used to 
despise corrugated iron!). 


Doin’ it! 
First we will look at the panel an- 
tenna. As our close-up photos show, 
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two adaptors are used to go from the 
male “N” connector to the Unwired 
modem. These are a MCXto RPSMA 
(Hills part no BC7240) anda RPMSSA 
to “N” (male) (Hills part no BC7263). 
Note that the Unwired socket is a push- 
in, not a screw-in type. 

Taking the mounting brackets off 
the panel antenna allows the Un- 
wired modem to fit right in behind it. 
The modem could be packed up by a 
couple of millimetres if you wish; we 
didn’t bother as it seemed to be close 
enough. 

Now all you have to dois aim the an- 
tenna while watching the red/orange/ 
green LEDs — unfortunately that’s no 
mean feat because the panel is in the 
way. But you can see them — just! 

When you get the best operation, 
set the antenna and modem in that 
position and you’re ready to see how 
much better/faster/both your Unwired 
signal is. 

The grid antenna is both a little 
easier and a little more tricky. Because 
it comes with both a downlead and a 
modem extension cable, siting it isn’t 
quite as difficult. But as we said before, 
it’s a lot less forgiving when it comes 
to aiming it. Still, 16dBi gain means 
you should have a lot more signal to 
play with — the optimum point of aim 
will just be that much tighter. 


External mounting 


If you need to mount the system 
outside, you may be able to get away 
with the 480mm downlead and the 
2.5m patch lead we tried — especially if 
you mount the Unwired modem close 
to the point where the lead comes in 
from outside and run Cat5e back to 
the computer (similar to the panel 
antenna above). 

Otherwise, you’re going to need to 


With those two adaptors 
shown above, the Unwired 
modem can connect directly 
to the BC7244 panel an- 
tenna as shown here. They 
are not exactly in the same 
vertical plane — perhaps a 
milli-metre or two out - but 
they are close enough for us! 
This would obviously be an 
“inside” installation but if 
some form of suitable weath- 
erproofing was available 
(only needed for the Unwired 
modem, not the panel), we 
might even be tempted to try 
this setup outside! 


get some very low loss antenna patch 
leads. They are available but they’re 
not cheap. Don’t go for any longer 
than you absolutely need because 
every extra metre means more lost 
signal. Remember too that while N- 
connectors are designed to be low loss 
themselves, every extra connector in 
the system introduces more loss. 

Of course, you could ferret out some 
low-loss coax and connectors to make 
up your own patch leads — but that’s 
probably not worth your while. 


OK, how did they go? 


It is still early days yet but both 
antennas gave a significant boost to 
my Unwired signal. 

For the first time, I’m seeing signal 
strength LED colours other than red 
— the panel antenna gave me an orange 
and the grid antenna, aimed correctly 
and above the insulation inside the 
roof, always gave a solid green. (In 
fact, aimed anywhere — 180° from the 
nearest Unwired tower, even straight 
up in the air or straight down, it always 
gave at least as good performance as 
the rabbit ear!) 

And speed also seems to be increased. 
Ihaven’t really had the chance to review 
it for a long period nor in all weathers 
— the forecast is for a wet weekend (rain 
used to knock my Unwired around a 
bit!) so that will be interesting. 

I’m happy: the antenna investment 
is well worth it. Unwired isn’t the 
cheapest service so you really need to 
extract every bit of performance that 
you can. For the sake of well under 
$100 (panel antenna, including adap- 
tors) or a bit over $100 (grid antenna 
and patch lead), your sluggish Un- 


_ wired service can really start to sing. 


One other benefit which some 
readers might find attractive: follow- 
ing our Unwired feature, Av-Comm’s 
Gary Cratt wrote a coupe of articles 
about Unwired and similar wireless 
broadband knocking the stuffing out of 
satellite TV reception. With a highly di- 
rectional antenna such as the parabolic 
grid, you just might be able to have 
the two services co-exist. No promises 
— but it could be worth a try! SC 


Contact: 
Hills Antenna & TV Systems 
12 Wiggs Rd, Riverwood, NSW 2210. 


Ph (02) 9717 5290 

Fax: (02) 9717 5298 

(Or local offices in all state capitals) 
Web: www.hills.com.au 


siliconchip.com.au 


by Ross Tester 


BOOK REVIEW 


The Wireless Networking Starter Kit (2nd Edition) 


by Adam Engst & Glenn Fleishman, 
Peachpit Press (US), 530+ pages, soft cover 


Some months ago, I asked our non- 
resident Wi-Fi guru, Stan Swan, which 
book he would recommend for a begin- 
ner in the field of Wi-Fi (at the time, 
me!). “None better than The Wireless 
Networking Starter Kit,” he said. 

Now that’s some recommendation. 
So I contacted the publishers and 
organised a copy. If it was as good as 
Stan said it was, we’d like to put it in 
the SILICON CHIP bookshop. 

In due course, the book arrived 
—and my first surprise was to find that 
there was now a second edition. My 
second, hardly a surprise, was to find 
that Stan (once again!) knew what he 
was talking about. 

This book is one of the best Wi-Fi 
resources I have found — and by now, 
I’ve seen quite a lot of them. 

You mightbe able to find a lot of the 
information in this book on the ’net 
— if you have the time (lots of!) and 
patience (even more!) to go search- 
ing for it. In the Wireless Networking 
Starter Kit, it’s all there in one handy 
reference volume. And at the price, it’s 
very good value for money. 

Covering both the Windows and 
Mac environments, it starts with the 
real basics — how wireless works, the 
standards, the hardware and so on, 
even looking into the crystal ball at 
the (near) future of wireless. 

In some respects, their prophecies 
are already coming true — the book 
was written during mid 2003 so now, 
two years on, we can see howright the 
authors were. (They were!). 

It then moves on to the “nuts and 
bolts” of wireless networking: how 
to connect your computer and then 
building a wireless network. By the 
time you’ve read through all of this, 
you should have a very good idea of 
just what you need and how to string 
it all together, In fact, you’d probably 
rate yourself as a power user, if not 
an expert. 

Wireless security is covered in some 
depth. Given the importance of this 
subject in the 21° century, this is a wel- 
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come sight. Not only does it tell 
you how you can be attacked, 
it tells you how to prevent at- 
tacks in your network. It even 
tells you how and why WEP 
encryption is so vulnerable, 
even going as far as detailing 
the software capable of break- 
ing WEP. Why? Forewarned is 
forearmed! 

The authors then discuss 
mobile Wi-Fi in a variety of 
formats. While some of the 
information is US-specific, 
it was very interesting to 
me to read just how and 
why the various systems 
evolved and are still evolv- 
ing. Finally, they talk about 
long-range Wi-Fi — how to 
get long distance from a 
Wi-Fi installation. 

There are three useful appendices, 
too: networking basics, configuring 
your network and settings, and most 
importantly, how to troubleshoot. Fi- 
nally, a glossary fills you in on all the 
Wi-Fi buzzwords. 

Criticisms? A couple of minor bits 
of JISP (jumbled interpretation of 
scientific phenomena). An example: 
“In the simplest terms, an antenna in- 
creases the power of a transceiver.. .” 
(P32). Umm, no it doesn’t — we think 
they meant to say an external antenna 
increases the radiated power of a trans- 
ceiver, which still isn’t strictly true but 
it imparts some meaning to readers not 
versed in RF. 

They also talk about the US FCC 
worrying about people connecting 
“too powerful antennas” which again 
is misleading. No antenna is any more 
“powerful” than another because they 
don’t have “power”. It might be more 
efficient; it might have higher gain by 
increasing performance in certain di- 
rections and sacrificing performance in 
others. But more powerful, it ain’t! 

However, if these quibbles are all we 
have to report, the authors have done 
very well indeed in explaining what 


is still a black science to most people, 
including many computer users. 

What we did like is the continuous 
notes and asides through the book. Did 
you know, for example, that spread- 
spectrum technology (the basis for Wi- 
Fi transmissions) was invented during 
WWII by the actress Hedy Lamar and 
kept secret by the US Government? 
Neither did I! 

And the opening quote in the book, 
attributed to Albert Einstein, really 
tickled my fancy: “The wireless tele- 
graph is not difficult to understand. 
The ordinary telegraph is like a very 
long cat. You pull the tail in New York 
and it meows in Los Angeles. The wire- 
less is the same, without the cat.” 

For more information on this book 
(even a “teaser” downloadable chap- 
ter) go to www.wireless-starter-kit. 
com. 

The Wireless Networking Starter Kit 
is distributed in Australia by Penguin 
Group and should be available (prob- 
ably to order) from better bookshops, 
with a recommended retail price of 
$49.95. 

It is also available from the SILICON 
CHIP bookshop (online or through the 
magazine for $48.00 plus $7 p&p). 
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Fixed 12VDC 3A Power Supply 
Portable, compact and 
lightweight, stable 
12VDC regulated output. 
3 Amp continuous. 
Suitable for voltage 
sensitive devices like, 
CCTV cameras, intercom, 
scanners, CB radios. 
Includes accessories 
shown above. M 9940 


IT FLOATS 
IN WATER! 


$ 


| 7x50 7x50 Waterproof Binocular 
Perfect for fishing or sailing, 

floats in water, multi-coated nitrogen 
filled binoculars, 27.4mm eye relief, 
includes zippered pouch, lens 
covers, lens cloth and instructions. 

L 8213 


DIC MITH 


HMARF 


Multi Voltage 3-12VDC 3A Power Supply 
Portable, compact and 
lightweight, regulated 

DC power supply. 
Provides power over 

a range of stable output 
voltages from 3-12VDC. 

3 Amp continuous. 

The output voltage is user 
selectable on the front 
panel. Includes accessories 
shown above. M 9941 


PREMISES UNDE 
24 HOUR RECORDED 
SURVEILLANCE 


© Swann 


Monitoring System Kit 
Professional surveillance system, clear 
B&W images with sound, auto-switch 
feature (view 2 cameras from the same 
monitor), easy VCR connection for 
recording. Includes a SecuraView 
monitor, 2 x B&W security cameras with 
18m cables, 2 x dummy cameras, 

2 x warning signs, 2 x gender changers, 
power adaptor and instructions, L 5921 


www.dse-com.au 
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1OMHz OSCILLOSCOPE 


INCLUDES 
A CRO 
PROBE 


l - = 


LED 5mm 
Super-Bright Yellow 
16,000mcd (typical) 
output. Z 4034 


$499 


yÅ 


LED 5mm 
Super-Bright Blue 
8,000mcd (max) 
output. Z 3907 


$99 


1kQ CT to 89 

Primary: 1kQ * Secondary: 82 
Use: 350mW output coupling 
Dimensions: 
11mm(H) x 15mm(W) x14mm(D) 
Construction: Iron ore 

M 0216 
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Promotion from 29/6/05 to ME 


A NEW HIGH IN HIGH BRIGHT LEDs! 


MITH 
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well A j A j 10MHz Single Trace Oscilloscope 
Sree At last, an economical oscilloscope that everyone 
as V so, UOGER  Xeow | | o AR easily transportable portable CRO 


with a frequency bandwidth of up to 10MHz and 
sensitivity of 5mV/DIV to 5V/DIV. Easy to operate 
and highly reliable, it is an an ideal scientific and 

engineering instrument for a wide range of uses 
including hobby and education. Supplied with a 

1:1/10:1 CRO probe, Q 1803 


*158 


LED 5mm LED 5mm 
Super-Bright Orange Super-Bright Red 
y4 7,000mcd (typical) yi 16,000mcd (typical) 


output. Z 4024 


$499 


output. Z 4035 


$499 


LASER BEAM KITS 


PC Tri Laser Beam Kits 
Flexiglow 3 super bright LEDs in a plastic chrome housing, use for PC Modding, custom 
cars, motorcycles,etc. Includes Molex type power connector, easy installation with provided 
Velcro mounting tape. Z 8075/Z 8076/Z 8077/Z 8078 


ig 


Multi-Tap 6.3 - 15V @ 2A 


Dimensions: 


3kQ CT to 3Q CT 
Primary: 3kQ • Secondary: 3kQ 


Use: Coupling 60(H) x 70(W) x 68mm(D) 
Dimensions: Terminations: 
15mm(H) x 17 mm(W) x15mm(D) Solder lugs 


Construction: Iron ore 
M 0222 


$499 
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The electronics 


COMPLETE NOTEBOOK TRAVEL SOLUTIONS 


IDEAL FOR 
CENTRINO NOTEBOOKS 


DIC 
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72W Auto/Air Notebook Adaptor 90W Auto/Air Notebook Adaptor 70W Universal AC Notebook Adaptor 


Use your notebook in aircrafts and cars, Ultra-small and light design, only requires Compact design, built-in circuit 
1 to 2hrs recharging time, protection, suits most 


1-2 hours recharging time for most 
notebooks, adapts to built-in USB port. S aaa: M 9698 S 
most notebooks. M 9694 
M 9695 
TWIN PACK 


~ Precision 
Screwdriver Set 
2055 Well-made, with 


, BUY 1 GET 1 FREE 


both Phillips and flathead 48m 20 Ruck 
screwdrivers. Each has a free- mx evm Sr ust Away 
, i . ‘bust AWAY y 
running top. Comes in a plastic DICK; Set DSE Viaterproot | hs st | reas Aerosol 
storage box with a transparent fH Cater Toph T ac X aia 2 x 150g cans. 
si ape N 0055 


lid for easy identification. 


IB T 4360 t 
PHILLIPS HEAD: | y y 
2.4mm and 3mm 


FLAT BLADE: 0.9mm, 1.2mm, 
1.8mm and 3.5mm 


235097 


l 12V Rechargeable 


$498 


150 Piece Rotary 


ues! DSE Accessories mg INCLUDES | DSE | Polisher 
ha eee Contains the most popular £ i : 2 NiCd Ideal for polishing cars, boats, 
| So rotary tool accessories, easy to | ee 2s BATTERY caravans etc. Includes 
handle carry case. ip Es ~A PACKS 2 rechargeable batteries, 
Ideal for polishing, drilling, ; > - 2 cleaning bonnets, 2 waxing 
bonnets, AC charger. T 4862 


Pica grinding, 
ran? SA 5e7 


$49°7 


irodo. 
Multimeter ° . í PRO-50K Solderpro Kit 
A ~~ Cordless, quick ignition, butane 
| BON US valued at _— JANS ; powered soldering iron kit, 
$22.98 | oO; SS includes hot knife, ‘heat blower’ 
Q 1459 wet), ~ Sa VA SS and blow torch tips, plus solder. 


and cleaning sponge. T 1103 
NB. Colour of soldering iron may vary. 


MAA F Tia a Ta 


i - 101-Piece Bit Set 
swith Carry case T 4513P 


and kit specialists! Cesu 


ELECTROCARDIOGRAPH KIT 


COMING 


Electrocardiograph Kit 
Easy to build project, lets you take your own pauses Soph 
(ECG) and displays it on a PC (via USB). You can read SEP ay, 
save to disk and print the electrical waveform generated by your 
heart. Includes Si components hardware, PCB, a specially 
manufactured case that has been full drilled, powder coated 
and screen printed as well as a set of ECG pads to get you 

à started. K 3704 


Image for 
illustration purpose only 


CHECK IF YOUR 
REMOTE IS WORKING 


a Remote Checker Kit 
L Checks whether an 
infrared remote control 
r is sending out a code 
when each button is 


20W Amp Module Kit 
Easy to construct, 
delivers over 20W RMS 
into either 4Q or 8Q 
loudspeaker, incl. short 


Fridge Alarm Kit 
Detects any light entering 
the compartment area. 
Alarm sounds if the light 
is present for longer than 
the preset period. form with PCB and 
K 7216 L components. K 3405 


$4798 ev 51978 : 


Heatsink and brackets shown in the photo are not supplied in the kit 


SAUDA Micro Battery 
Enjin Protection Kit F ! Í 
MEE Protect expensive IT'S BACK IN-STORE NOW! 
=i batteries with this micro- 
on 


GREAT IDEA! 


sized, micro-powered 
electronic cut-out switch. 
Low power consumption 
(<20uA), 10A maximum 
rating. K 3132 


—t Ee G \ 


ESR Mater ESR Meter Mk 2 Kit 
Easily identify defective 
S. B- electrolytic capacitors. 
wae Allows in-circuit testing, 
features auto-ranging 
covering 0.01-99Q, 
and test lead resistance 
zeroing. K7214 


$7026 


Get your copy every 
month from your local 
Dick Smith Electronics 
store 


B 5020 


Promotion from 29/6/05 to 26/7/05 


DIC 


Leg 
é 2 a 
tiga 6.) US A 
{ 
= SURGE 
~ 6) ) DSE Weer 


Loads of handy 


LIFETIME 
GUARANTEE 


8-Way Board 
Eight surge protected 
outlets, Network/LAN 


g” ES surge protection, 
A te cable surge protection, 
$ includes 1.8 metre 
aa, 100,000 network cable fitted 
Le re À CONNECTED with 2 x RJ45 plugs, 
ey 4 i Ue EQUIPMENT 1.8 metre coaxial 
&: ta z WARRANTY cable fitted with 
2x F plugs. M 7812 


3.6V Cordless Screwdriver 
Cordless rechargeable 
screwdriver with adjustable 
angle — straight or pistol grip. 
Supplied with chrome vanadium 


Accessories 
not included 


=e le Tno CRV bits, includes battery 
Biunensions- r charger. T 4831 


370mm (L) x 185mm (w) 
x 130mm(H). Colours 
may vary. H 4593 


$798 


HOME AUTOMATION 


What can be automated? Basically anything that uses electricity. 


e Living Room Lights, lamps, air conditioning, heater, curtains, A/V equipment and more... 

° Kitchen Coffee machine, oven, TV, radio, fan, floor heating and more... 

e Bedroom Lights, electric blanket, TV, heater, fan, air conditioning, stereo and more... 

e Outdoor Garden lighting, porch lights, front gate, sprinkler system pool filters, spa and more... 
e Sareneiphee Garage door, lighters and Baay lighting and more.. 


X- 10 isas] TENE 
Starter Kit 

Programmed timed schedules for 
your lights and appliances. Kit 
includes computer module with 
PC serial cable, lamp module, 
appliance module and PC control. 


‘148 


X-10 Home Automation 
Lighting Starter Kit 
Contro! your lights and appliances 
from anywhere in your home with 
this simple screw-in installation kit 
including a key-chain remote 
sonig ee rocket and a 


$7987 


X-10 T Entertainment 
Starter Kit 

Control any infrared appliances such 
as lighting, air conditioners, stereos 
and other devices - even through 
walls and ceilings. Kit includes an 
ie -in- A erg remote control, 
pacha $ 8 iein 
module. M 4001 
M 4000 


www.dse.com. 


Multimeter ! 
valued at 


$11.94 
Q 1469 


_ DSE 
25W Soldering Iron 


$4 998 


Easy to use, 240V operation, 
replaceable tip, lightweight 
handle. T 2304Q 


| | 


| DSE| 

12V Travel 
Warmer/Cooler 
Keeps food/drinks 
warm or cold, 
5.5L capacity 

(up to 9 cans). 

M 4500 


524 98 


240V 
AND 12V 
CAPABLE 


AC/DC Mobile 
Warmer/Cooler 
Keeps food/drinks warm or cool, 15L capacity, 
12V/240V operated, cools down to 25°C 
below room temperature, warms up to 50°C. 
M 4502 


THE INSIDE STORY ON UPS 


UPS is short for Uninterruptible Power Supply. 


Provides backup power during times of power outages 
(blackouts). Once the power is cut the UPS immediately 
kicks in and the appliances begin to operate off the 
in-built backup battery. This ensures you do not lose 
valuable information and gives you time to save your 
files and then shut down the PC safely. 


Protects your equipment against not only power 
surges and spikes (where there is excess voltage) but 
also against sags (where there is insufficient voltage). 


The Complete 


ideas for all! DICK 


POW ERWARE 3 


Se 


ATA 


POWERWARE 


USB UPS 300VA/180W 

Protects against spikes, surges, sags, lightning and blackouts. All five 
outlets provide surge protection, three providing uninterruptable 
power supply (up to 18 minutes depending on load). M 7656/M7676 


USB UPS 550VA/330W - M 7657/M 7677 - $158 
USB UPS 700VA/420W - M 7658/M 7678 - $186 


LIFETIME 
GUARANTEE 


LIFETIME 


*150,000 
CONNECTED 
EQUIPMENT 


°40,000 


CONNECTED 


SOLUTION EQUIPMENT EQUIPMENT 


SurgeCube 
EY K N j Single outlet surge- 
E L Í A protected port. 
M 7404 


LIFETIME 


GUARANTEE 


PURE/AV 4-Way -22,000 PURE/AV í 300,000 
Surge Board N 7-Way Surge Board 
Reduces electrical EQUIPMENT BELKIN. EQUIPMENT Reduces electrical EQUIPMENT 


interference, increases the WARRANTY 
life of your electronics 
by filtering common S 94 
electrical fluctuations 


and AC line-noise coaxial cable 


8-Way Surge Board 


Eight surge-protected $ life of your electronics * 
sockets, phone line by filtering common $ 
protection/splitter, electrical fluctuations 


6-Way Surge Board 
Six surge-protected $ 
sockets and surge- 


protected phone 
line/splitter. M 7405 


LIFETIME 


BELKIN. 


WARRANTY WARRANTY 


interference, increases the 


and AC line-noise 


contamination. M 7407 DAVE “<A protection. M 7406 contamination. M 7408 
i dg 2 LIFETIME 
bas Pest, x 
Available in-store or through our BELKIN € -S^ ice korea 
i re Me 
Direct Sales Division rea Ss 
-Way Isolator Surge TAE 
1300 366 644 (Local call sa ate C 
cha rge). of picture and sound 2? 
by reducing electrical N gi EQUIPMENT 


(02) 9642 9155. 
DICK SMITH ELECTRONICS 
Direct Sales Reply Paid 500, 
PO Box 500, 
Regents Park DC NSW 2143 
(No stamp required) 


Promotion from 29/5/06 to 26/7/05 


interference, increases the life WARRANTY 
of your electronics by filtering 
common electrical fluctuations 


and AC line-noise contamination. M 7409 


"AVAILABLE AT ALL DICK SMITH POWERHOUSE 
AND SELECTED DICK SMITH ELECTRONICS STORES ONLY 
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Features 

e Remote control operation 

e Uses commercial pre-programmed remote control 

e On and off control with soft start for long lamp life 

e Fast and slow dim up and dim down control 

e Automatic dim up and dim down 

e Programmable minimum and maximum dimming levels 
e Programmable automatic dimming rate 

e Dimming level and dimming rate kept even after a blackout 
e Remote control acknowledge indication 

e Automatic dimming indication 

e RFI suppression 

e Four remote control codes available 
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just boring old on and off? 

This multi-featured Automatic Lamp Dimmer pro- 
vides total control via an infrared remote. Use it for mood 
lighting, home theatre lighting or even as a night light. 

Wall-mounted lamp dimmers (ie, those that control the 
fixed lamps in homes) are common, used to great effect to 
adjust the brightness levels to suit the occasion. 

However, it is not very common to find a dimmer for a 
table lamp or other portable lamp. But these lamps can also 
benefit from being able to be dimmed. 

For example, you may wish to dim the lights in your 
lounge room and you can do this with the dimmer that 
controls the main ceiling lights. 

Until now, —_ z 
though, you’ve Specifications 
had only on 
and off control 
of any other 
lamps. 

For a home 
theatre room, 
being able to 
dim the ancil- 
lary lights is 
important ifthe 
full visual impact of the large screen is to be realised. 

In fact, if you only use ancillary lighting that plugs into 
the Automatic Lamp Dimmer, the lighting can be dimmed 
automatically over the period of a few seconds, resulting 
in a “professional” theatre experience. 

And as the dimmer functions are remote controlled, all 
the brightness adjustments can be made from the comfort of 
your lounge chair. Bring on the popcorn and choc-tops! 

As a night-light, the Automatic Lamp Dimmer can be set to 
slowly dim from full brightness (or from a dimmed brightness) 
down to a preset level over an extended time period. 

The slow dimming function is ideal for use in a child’s 


= moO ‘ 
<a en 
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D o you want more features from a plug-in lamp than 


e Switch on rate ... 340ms soft start 


, 
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Our new Automatic Lamp Dimmer is 
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e Fast up and down dimming ... 2 seconds from one extreme to the other 
e Slow up and down dimming ... 12 seconds from one extreme to the other 


e Automatic dimming rate... adjustable from 10 seconds to 990 seconds 


e Minimum brightness setting for automatic dimming ... adjustable over full dimming range 
e Maximum brightness setting for automatic dimming ... adjustable over full dimming range 
e Maximum dimming steps ... 125 
e Phase control range ... 14° maximum brightness, 158° minimum brightness 
e Lamp rating ... 40W minimum to 150W maximum 


oused in a 4-way power 
board, modified to suit the inclusion of the PC board. Three of the 
outlets are not used and are blanked off by the “front panel”. At 
right is the commercial infrared remote control we used, a “Big 3” 
from Jaycar Electronics. Most “universal” remote controls would 
be suitable for use with the Automatic Lamp Dimmer and can 
probably replace a couple of your existing remotes into the bargain! 


room. It provides such a slow reduction in light over a pe- 
riod of time, that the children probably won’t even notice 
before they fall asleep! 

Automatic dimming can be set from a minimum of 10 
seconds through to 990 seconds (16 minutes and 30 sec- 
onds), in 10 second increments. The maximum time period 
should be more than enough for most automatic dimming 
applications. 

The Automatic Lamp Dimmer is housed in a modified 
4-way mains power board. This provides a robust and 
professional-looking case. Three of the four outlets are 
not used, to provide sufficient space to house the dimmer 
circuitry. A cover blocks off the three unused mains outlets 
and prevents these from being used. 

Two indica- 
tor LEDs pro- 
trude through 
the cover. One 
shows when 
the dimmer is 
receiving an in- 
frared remote 
control signal, 
while the sec- 
ond shows that 
the dimmer is 
automatically dimming (handy ifa long dim time is set). The 
infrared remote signal is received by the internal circuitry 
via a red bezel mounted in the end of the power board. 


The infrared remote 


A commercially available, pre-programmed handheld 
remote control operates the Automatic Lamp Dimmer. 
These controllers can operate hundreds of different types 
of TVs, VCRs and satellite receivers by setting a code to 
suit the device concerned. 

To operate the Automatic Lamp Dimmer, you can select 
one of four programming codes. The idea is to use a code 


A) 
wins 
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that does not operate any of your other devices that are 
used in the same room. 

The remote control can also be used to operate your other 
remote control devices such as TV, VCR and cable/satellite 
receivers. More elaborate pre-programmed remote controls 
will operate DVD players and amplifiers as well. 

As mentioned, the Automatic Lamp Dimmer can be used 
to control the light in several ways. Simple on-and-off 
switching of the lamp uses the mute button on the remote 
control. Press this and the lamp switches on; press again 
to switch off. 

Think of this operation as similar to the sound muting 
on a TV set — a press of the mute switch turns the sound 
off and a second press sets the sound back to normal. 


Soft starting 


When the lamp is switched on, it may appear that it is 
instantly switched to full brightness. However, in reality 
it is soft-started. Soft starting means that power is applied 
to the lamp gradually. This reduces the very high surge 
current flow that would otherwise occur due to the lamp’s 
filament being cold. Allowing the lamp filament to warm 
up more slowly prevents most of the thermal shock most 
lamps experience, resulting in a much longer life. 

The soft start brings the brightness of the lamp up auto- 
matically from off to full brightness in 340ms. That’s just a 
third ofa second, so in all probability you won’t even notice 
the difference between this and normal off/on action. 

By default, the lamp must be soft-started when using the 
remaining controls for the Automatic Lamp Dimmer. This 
is because the brightness is brought up slowly using the 
dimming buttons on the remote control. 

There are three types of dimming available for the 
lamp. 

(1) Fast dimming, using the channel up (+) and the 
channel down (-) buttons. Press and hold the channel (+) 
button and the lamp will be dimmed up from fully off to 
fully on in about two seconds. You can stop the dimming 


-340 


Fig. 1 depicts phase control of an alternating voltage. 
Fig.1a shows the normal AC waveform (ie, that from. 
the power point). Fig.1b shows just what happens if the 
power is applied for half of each half cycle. 
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NOTE: THIS CIRCUIT CAN BITE! 


Never plug this project in to mains power 


without the case fully assembled. 
Contact with components could be lethal. 


at any brightness level by letting go the button. Similarly, 
the channel (—) button will dim the lamp from fully on to 
fully off over two seconds. 

(2) Slow dimming is available with the volume up (+) 
and volume down (-) buttons. With these buttons, it takes 
some 12 seconds to fully dim the lights from off to on or on 
to off, again with the position holding if you let go the but- 
ton. Slow dimming allows you to select precise brightness 
levels for the lamp if that’s something you need to do. 

(3) Automatic dimming is initiated with the operate (or 
standby) button. This is usually the red button and it has 
a split circle and vertical stroke icon to indicate a power 
switch. 

During dimming, the lamp will dim up or dim down 
with 125 steps in brightness level from full on to full off 
over the automatic dimming sequence. Dimming will al- 
ternate between dimming up to dimming down with each 
pressing of the operate button at the end of the dimming 
sequence, 

The 125 steps means it is not easy to detect any change 
in brightness level, so the effect is a smocth up or down 
dim. 

At any stage during the automatic dimming sequence, 
the other dimming or on/off controls can be used to stop 
the dimming sequence and begin the operation selected by 
the appropriate button. 

Two preset dimming levels, high and low, can be set to 
suit your particular application. A preset high dimming 
level sets the brightness reached when automatically dim- 
ming up and a preset low level sets the brightness reached 
when automatically dimming down. The preset brightness 
levels can be set to any value required. 

For example, the preset low level would be set to a low 
glow from the lamp filament, suitable for sleeping. Or it 
might be set higher, for home theatre use. Similarly, the 
preset high level could be set anywhere you desire. 

The preset levels are selected by setting the required 


ZERO VOUAGE DETECT, 


( BRIGHTNESS COUNTER RESET 


DEGREES 


BRIGHTNESS 
COUNTER VALUE 
Fig.2 shows the relative trigger points and corresponding 


voltages used in the automatic dimmer. A full explanation 
of these is in the text. 
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brightness level with the slow dimming controls - the level 
set during slow up-dimming will become the high preset 
level and the level set during slow down — dimming will 
become the low preset level. 

The levels are only set during slow dimming, not during 
fast up and down dimming. If you want to set the preset 
levels for automatic dimming, you set them using the 
slow dimming, then press the “operate” button followed 
by the “0” button on the remote control. The “0’ button 
tells the Automatic Lamp Dimmer to store the new high 
and low brightness levels that were selected during the 
slow dimming. 

This is a two-stage operation for storing the required 
preset brightness level. It prevents any dimming made 
using the slow dimming controls from becoming the new 
preset brightness level unless it is stored using the “0” 
button during automatic dimming. 

For obvious reasons, the low brightness preset should not 
be set at a higher level than the high preset level nor vice 
versa. If this happens, automatic dimming will not work. 

The rate of automatic dimming is programmed dur- 
ing automatic dimming using the number buttons on the 
hand-held remote. One or two numbers can be entered, 
ranging from “1” through to “99”, which correspond to 10 
seconds per digit. So, for example, entering a “1” will cause 
the automatic dimming to occur over a 10 second period. 
Entering “10” will set a 100 second (1 minute 40 seconds) 
automatic dimming period and so on. 

Note that the number “0” cannot be entered first because 
that is used for preset brightness storage. “0” can be entered 
as the second digit for the automatic dimming rate. 

Once the automatic dimming rate and the preset bright- 
ness level values are stored, they will remain with these 
settings unless changed again. The settings will remain 
even if there is a power blackout or if the Automatic Lamp 
Dimmer is switched off at the mains. 


RBO (6) ZERO VOLTAGE 
NEUTRAL NEG, IVE EDGE 


DETECTOR 


ACKNOWLEDGE 


RA] (18} 


DEMODULATOR 
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The first time power is connected to the Automatic Lamp 
Dimmer, the lamp will initially be set to off. 


Acknowledgement 


Whenever the Automatic Lamp Dimmer receives an 
infrared remote control signal, the acknowledge LED will 
flash on and off at a rapid rate. It will do this for any remote 
control code whether it is the correct one or not. 

During automatic dimming, the auto dimming LED will 
flash at a one-second rate. This is very useful when the 
dimming rate is set to a long period, since the LED then 
indicates that the sequence has started even though it is not 
noticeable by the dimming of the lamp. It also indicates that 
the preset dimming level can be set and/or the dimming 
rate can be programmed, if required. 

If a number is pressed, the auto dimming LED will flash 
rapidly for around 0.5 seconds to show that the number 
or dimming level has been recorded. The second number 
can be entered when this rapid flashing of the LED has 
stopped. 

Also, it is possible to enter the “0” to record the dimming 
levels, then two other numbers to record the dimming rate 
if both values are to be changed. Alternatively, just the dim- 
ming rate (eg, 25) can be entered or just the dimming preset 
level using the “0” can be entered on their own. 


Phase control 


The lamp brightness is controlled by a phase control 
circuit. 

When a lamp is driven from the full mains supply, the 
filament is supplied with current from 240V AC. 240V is 
the “rms”, or root-mean-square, value of the AC waveform. 
Incidentally, it equates (in a resistive load such as an incan- 
descent load) to exactly the same amount of applied power 
as would be applied by a DC (direct current) source. Put 
another way, a light globe will be exactly the same bright- 


Fig.3: the block diagram shows how 
the neutral line is used for setting 
the various trigger points used in 
the dimmer. 
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ZENER DIODE FR102, 1IN4004 


a — 


$e AUTOMATIC LAMP DIMMER 


D2 FR102 


BT137F 


WARNING: COMPONENTS & WIRING 
ARE AT 240V MAINS POTENTIAL 
WHEN THE CIRCUIT IS OPERATING. 
CONTACT MAY BE LETHAL 


Fig.4: here is the complete circuit. A PIC16F628A handles most of the hard work. Please note the warning above! 


ness powered by 240V rms or 240V DC. 

The peak value to which the AC voltage rises is signifi- 
cantly more than the rms value — in fact, it’s exactly 1.4142 
times — or about 340V. (It’s about 340V and not exactly 340V 
because 240V rms is what the electricity supply authority 
aims for —but it can be +5% so could actually be anywhere 
from about 228V to 252V). 

For a 240V AC supply, this means that the voltage will 
swing from OV up to around +340V before dropping to zero 
again. The voltage then swings negative to —340V before 
going back up to OV again. The whole process repeats in a 
sinusoidal waveform at a frequency of 50Hz. 

Why 50Hz? Because that is the carefully-controlled but 
again average frequency at which the power is generated 
back at the power station. 

If the voltage is only connected to the lamp at say when 
the voltage is at 340V, the supply to the lamp and hence 
its brightness will be greatly reduced as shown in Fig.1b. 
This is because power is only applied to the lamp for an 
the time — the first part of the “cycle” is wasted. 

The supply to the lamp is switched off again when ie 
voltage drops to zero. This happens because we are using 
a Triac to do the switching and Triacs turn themselves off 
when the voltage (or more correctly the current) drops to 
zero — see Fig.1. 

This method of lamp dimming is called phase control. By 
altering the point in the cycle where the voltage is applied 
to the lamp, we can provide dimming from fully offthrough 
to fully on. Fully off is where the lamp is never provided 
with current, while fully lit is when the voltage is applied 
to the lamp at the beginning of the mains cycle. Dimming 
levels in-between the full brightness and the fully offrange 
can be set by switching the lamp on at a time other than at 
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the beginning of the mains cycle. 

Circuitry for the Automatic Lamp Dimmer uses phase 
control and divides up the each half of the mains wave- 
form into 250 discrete sections — 250 between the 0° to 
180° positive half cycle excursion and 250 from the 180° 
to 360° negative half cycle. 

Each discrete section corresponds to about 0.72°, as 
shown in Fig.2. The two extremes over which the circuit 
will dim the lights are from 14° through to 158°. The 14° 
setting gives maximum brightness (ie, lamp fully on) and 
the 158° provides the minimum brightness (lamp fully off) 
phase setting. 


Why not 0° and 180°? 


The reason for limiting the dimming range between 14° 
and 158° is to ensure that the lamp is not switched in the 
previous half cycle or into the next half cycle. This could 
happen with a wider dimming range because the zero 
voltage crossing detection has a degree of uncertainty due 
to filtering that produces phase changes. Tolerances in the 
filter components will alter the phase and hence the zero 
voltage detection point in the mains waveform. 


Block diagram 

Fig.3 shows the general arrangement of the automatic 
dimmer circuit. Most of the operation, with the exception 
of the infrared amplifier demodulator (IC2), is performed 
by a PIC16F628A microcontroller, programmed to perform 
phase control (IC1). 

It accepts inputs from the mains and from IC2 and pro- 
vides an output to drive the gate of a Triac. 

The mains Neutral input (pin 6) provides the phase in- 
formation. Each time the voltage goes negative, the micro- 
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SHIELD CAN MADE FROM 
USB TYPE B SOCKET 


ACTIVE OF POWER 
BOARD CORD 
F- g ] 


AI PILL OF6 28-20) 


TO POWERBOARD TO POWERBOARD 
NEUTRAL SOCKET ACTIVE 


Fig.5: all components are mounted on a single PC board which in turn 
is housed inside the powerboard case. Below is a same-size photo of 
the board from above. Note that the Triac (centre of picture) is bent 


Timer 1 in increments of 800ns either faster 
or slower over each 10ms period. Should the 
brightness counter alter from its 250 count at 
each zero crossing, Timer 1 is adjusted to com- 
pensate for the difference. 

By remaining in lock, the lamp filament 
will produce a rock steady level even at very 
low brightness levels, Without the locking, the 
lamp could have a slight flicker under phase 
control. 

The infrared signal is detected by IC2, an 
amplifier/demodulator. This converts the re- 
mote control’s modulated 38kHz pulses into 
digital levels that can be read by the IR monitor. 
Decoding into digital levels occurs at the rate 
set by the Timer 2 which is also locked to the 


over about 40° to allow it to fit inside the case. 


controller senses this and so is provided with a reference 
position for the phase of the mains waveform. 

The zero-voltage negative-edge detector resets the bright- 
ness counter whenever the voltage is zero. After resetting, 
the brightness counter is incremented by 1 every 40us from 
0 up to 250. By the time the count reaches 250, some 10ms 
has elapsed which is half the wavelength of the mains cycle, 
the zero voltage crossing point for the second half cycle. 

The 40us brightness counter is clocked from timer 1, 
driven by a 20MHz crystal time base. It is important that 
the brightness counter reaches the count of 250 exactly at 
the zero crossing point. 

This may not happen unless Timer 1 is locked to the 
mains. Without locking, the brightness counter could be 
anywhere between 225 and 275, depending on the mains 
frequency. (Over time, the average mains frequency is held 
very accurately at 50Hz but in the short term can drift a 
little). 

We therefore lock the counter to the mains by adjusting 
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The modified Powertech powerboard before the insertion of the PC board. Here we've cut away the bus bars, removed part 


mains frequency. 

If the mains frequency happened to drift too 
far off 50Hz, then the remote control decoding 
would not operate correctly and would result 
in loss of remote control operation. Fortunately, 
the mains frequency is well within 5% of 50Hz 
and with this variation the remote control will 
still operate the Automatic Lamp Dimmer. 

The IR monitor signal is compared with 
known codes in the decoding section. Input 
pins 11, 12 and 13 select the particular code 
that is used, with four different codes available. 
When the selected, stored code is the same as 
the received remote control code, the brightness register 
is altered in response to the particular button pressed on 
the remote control. For example, if slow down-dimming 
is selected, the brightness level register is increased to 
decrease lamp brightness. 

The comparator monitors both the brightness level reg- 
ister and the brightness counter. When they are equal, the 
comparator provides a pulse to drive the Triac gate. 

If the brightness level register is a low value, this value 
will be equal to the brightness counter early in the mains 
cycle to provide a bright lamp. Ifthe brightness level register 
is a larger value, the value will be equal to the brightness 
counter later in the mains cycle and so the lamp will be 
dimmer. 


The circuit 


Considering the complexity of the Automatic Lamp Dim- 
mer operation, there is not too much in the actual circuit it- 
self. This is because the complexity is all taken care of within 
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of the plastic moulding and drilled the holes for the two LEDs and the infrared signal bezel (far right). 
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And here’s another view of the PC board, 
this time at an angle to show the relative height 
of the components, In this shot, the two LEDs can be 

seen proud of the top of the 100nF capacitor (yellow, 
back of pic) to allow them to poke through the top of 
the powerboard and the “panel”. 


the microcontroller (IC1). Apart from this IC, there is only 
the infrared decoder (IC2), a Triac, several diodes, a crystal 
and an inductor, plus a few resistors and capacitors. 

The Triac is connected between the mains Active and the 
lamp via an inductor (L1). This inductor, in conjunction 
with the 100nF 250VAC capacitor, provides suppression 
of electromagnetic radiation caused by the Triac switch- 
ing. The inductor core is made from iron powder, which 
is lossy at high frequencies {above about 1MHz) and so 
prevents (or at least minimises) EMR from being radiated 
via the power wiring. 

Power for the circuit is derived from the mains supply 
via a 220nF 250VAC mains capacitor and a 1kQ 1W resistor. 
The capacitor and resistor act as a current limiting imped- 
ance for the following zener diode, ZD1. 

The supply is derived in two steps. Firstly, supply is 
limited to 5V as diode D1 conducts when the mains voltage 
goes below the ground supply, pulling the anode of ZD1 to 
some 0.6V below the ground supply. This causes the zener 
to clamp the supply voltage to 5V (5.6V-0.6V). 

Secondly, when the mains swings above the ground 
supply, current can flow through the forward-biased zener 
diode and into the 470uF supply decoupling capacitor to 
top up the supply. 

Apart from the 470uF supply smoothing capacitor, both 
IC1 and IC2 have 100nF capacitors across their supply to 
provide high frequency decoupling. IC2 is further decou- 
pled with a 100ĻF capacitor. 

Power for IC1 is supplied between pins 14 and 5. Pin 
4 is a brownout input — should the supply drop below 
about 4V, the IC will be held reset until the supply voltage 
rises above the 4V level. This brownout reset ensures the 
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microcontroller will operate correctly after the brownout 
has ended. 

Infrared code selection inputs are at the RB5, RB6 and 
RB7 pins. These pins can be left open or tied low with the 
linking to ground. When the microcontroller is reset after 
power is applied or after a brownout, the RB5, RB6 and 
RB7 inputs are pulled high via internal pull-ups within 
IC1. A check is made to determine whether the pins are all 
held high or if one is tied low via one of the links. This sets 
the remote control code that will operate the Automatic 
Lamp Dimmer. After this, the RB5, RB6 and RB7 input 
pull-up resistors are deselected and these inputs are set 
as low outputs. 

We need to set the RB5 — RB7 inputs as outputs to pre- 
vent them from floating and drawing excess current from 
the supply. The removal of the pull-up resistors from the 
inputs also removes the internal pull-up for RBO, This input 
detects the zero voltage crossing of the mains via a 1.5MQ 
resistor and 4.7nF filter capacitor. The pull-up resistor is 
not required for the zero voltage detection since its value 
can vary from part to part, making the filter phase response 
too variable. This could produce an incorrect detection 
of the zero voltage crossing and causing faulty dimming 
characteristics such as flashing of the lamp. 

IC1 outputs RB1, RB2 and RB3 drive the gate of Triac1 via 
a 39Q resistor and fast diode D2. Gate current is limited to 
around 50mA because of the resistor. The diode prevents 
the 0.7V present on the gate when the Triac is switched on 
from feeding back into IC1. 

Outputs RA1 and RAO drive the “acknowledge” and “auto 
dim” LEDs respectively. The Acknowledge LED is driven 
with short bursts of high levels from RA1 and the 4709 


Now the new PC board has been placed and connections made back to the bus bars as required. What is not obvious here 
is that those connections should not just rely on the soldered joint; the wires should be twisted around the bus bars first. 
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To open the 


powerboard, you'll 

need a tri-wing screwdriver 

bit. They’re commonly available 

but if you don’t have one on hand, 

do what we did and grind the end of an 
old screw-driver blade into a triangle the 
right size. Don’t knock it: it works! 


resistor sets the current for sufficient LED brightness. The 
Auto Dimming LED is driven with slightly wider pulses 
and so can be driven with a lower current using the 1kQ 
resistor. It is important that there is not too much current 
drawn from the supply as this is limited by that which 
can be delivered via the 220nF capacitor and 1kQ resistor 
connecting to the mains Neutral. 

The 20MHz crystal X1 provides IC1 with an accurate 
clock signal for the timing requirements in the phase control 
driver and remote control functions. The 33pF capacitors 
provide the correct loading for the crystal to ensure reliable 
starting of the oscillator when power is applied. 

IC2 receives and demodulates the codes from the infrared 
remote control. It incorporates an amplifier and automatic 
gain control plus a 38kHz bandpass filter to accept only 
remote control signals. Upon detection of an infrared sig- 
nal, it detects and removes the 38kHz carrier. The resulting 
signal is applied to the RB4 input of IC1. 

The high gain of IC2 makes it susceptible to interfer- 
ence from the switching of the Triac. The software has 
been planned so that the remote control signal is only 
monitored when interference is at a minimum. Interference 
does, however, affect the gain of IC2, which shuts down 
the gain as interference is detected due to its automatic 
gain feature. This gain reduction reduces infrared remote 
control range. 

To help prevent this reduction in gain, IC2 is housed 


TOP OF POWER BOARD 
(UNDERSIDE VIEW) 
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Fig. 6: here’s how the new PC board fits into the modified powerboard, along with the connections required. Note that 
this diagram is for the Powertech (Jaycar MS4040) - other powerboards might be different. This diagram also gives you 
a good idea of where the busbars must be cut - a sharp pair of tinsnips is required here. 


inside a shield to protect it as much as possible from ex- 
ternal fields. 


Construction 


The Automatic Lamp Dimmer is constructed on a PC 
board coded 10107051, measuring 96 x 35mm. It is mounted 
inside a 4-way power board. 

The power board provides us with a case, a power lead 
and mains plug plus the mains outlet. The power board 
is modified by blocking off three of the four mains outlets 
to make space for the dimmer circuitry. A cover plate is 
mounted over the blocked off sockets and secured with 
Nylon screws. Two LED indicators protrude through this 
cover plate. 

Begin by checking the PC board against the published 
pattern to ensure there are no shorts between tracks or any 
breaks in the copper. Repair these if necessary. 

First components to install are the resistors — use the 
colour code table as a guide to selecting each value and/or 
use a multimeter to check each value. 

Solder in the socket for IC1, making sure the orientation 
is correct. Capacitors can also be inserted and soldered in 
place. The electrolytic types must be oriented with the 
polarity shown on the layout diagram, as must the diodes. 
Also ensure each is installed in its correct position. Install 
the Triac and crystal (the latter is not polarised). 

IC2 is mounted in the position shown with the leads bent 
forward and then upwards so that the lens section of the 
device is still vertical and located about 5mm back from 
the edge of the PC board. 

We made a shield for IC2 from a USB connector. Unclip 
and open up the rear of the USB socket’s shield and slide 
out the internal part. Bend back the rear flap on the shield 
to its closed position and insert the shield in place over 
IC2 and solder the mounting tabs to the PC board. The 
rear flap of the shield may need to be soldered in position 
since the bending process will have weakened the metal 
where it was bent. 

Inductor L1 is wound using 38 turns of 0.5mm enamelled 
copper wire, wound neatly, tightly and evenly around the 
core. This coil may produce a buzzing noise in the Auto- 


AUTODIMMER 
PC BOARD 
(UNDERSIDE 
VIEW) 


EARTH WIRE 
(GREEN/YELLOW) 
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matic Lamp Dimmer, caused by the phase control method 
of dimming that produces sudden changes in current and 
movement in the wires. 

To prevent this happening, you can coat the windings 
in some epoxy resin before installing the core on the PC 
board. When the resin is dry, insert the wires into the PC 
board holes where shown and secure the toroid in place 
with the cable tie. Strip off the wire insulation near the 
underside of the PC board using a sharp hobby knife and 
solder the wires in place. 

Note that if you are using red-coloured enamelled wire, 
the insulation can be stripped with a hot soldering iron. 
Brass-coloured enamel will not strip under soldering iron 
heat and will need to be scraped off. 

LED1 and LED2 are mounted so that the top of each is 
25mm above the top ofthe PC board. The longer lead of each 
LED is the anode. The tops should not protrude through the 
panel when assembled but be level with its surface. 

Leave the remote control code linking options for LK1 
to LK3 open for the present. 


Modifying the powerboard 


We used a Powertech 4-way powerboard (from Jaycar 
Electronics) to house the project. Other powerboards may 
not have the same clearances nor setup inside. 

The powerboard requires modification in order for the 
PC board to fit inside. Firstly, you will need to open it up 
— most (as ours did) use tamper-resistant screws to stop 
you doing just that! 

The specified powerboard uses tri-wing screws, requiring 
a tri-wing screwdriver bit to open them. We didn’t have 
one so we used a bench grinder to grind an old screwdriver 
blade down to a triangular shape, then bent it over to make 
a handle. It’s rough... but it worked! 

Inside the power board you will see that there are brass 
bus bars to carry the Active, Neutral and Earth connec- 
tions. The three far end sockets {those further away from 
the mains inlet cord) need to be cleared to make room for 
the PC board. This is done by cutting back the bus bars so 
that they are available for the first mains socket but not for 
the final three. 

Also, the plastic moulding will need to be removed to 
make space for the PC board components. This plastic can 
be removed with a small flat nosed set of pliers by twisting 
and breaking the plastic out from the case. 

The infrared receiver bezel is actually the front part of 
a red plastic neon bezel. Clip the power board casings to- 
gether and drill out the hole in the end of the case to suit 
the bezel — it should be small enough so that the bezel is 
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(Jaycar) MS4040. The PC board is designed to fit this one. 
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Parts List - Automatic Lamp Dimmer 


1 PC board, code 10107051, 96 x 35mm 

1 4-way mains power board 
(Powertech [Jaycar] MS4040 used in prototype) 

1 pre-programmed “universal” infrared remote control 
(with channel numbers, volume and channel up and 
down plus mute and operate buttons) 

1133 x 51 x 3mm Perspex sheet (to cover three mains 
sockets) 

1 powdered iron toroidal core, 28 x 14 x 11mm 

1 B-type USB PC-mount socket (for the metal shield 
only) 

1 20MHz crystal (X1) 

4 M3 x 10mm Nylon screws 

4 M3 nuts 

1 all-plastic 240V red Neon Bezel (eg, Jaycar SI-2630) 

1 1.6m length of 0.5mm enamelled copper wire 

1 150mm length of brown 10A mains wire 

1 100mm length of blue 10A mains wire 

1 200mm long cable tie 


Semiconductors 
1 PIC16F628A microcontroller 
programmed with autolamp.hex (IC1) 
1 BT137F 600V 8A Triac (Triac1) 
1 infrared receiver decoder (IC2) 
1 5.6V 1W zener diode (ZD1) 
1 1N4004 1A 400V diode (D1) 
1 FR102 fast diode (D2) 
2 5mm high-intensity red LEDs (LED1,LED2) 


Capacitors 

1 470uF 16V electrolytic 

1 100uF 16V electrolytic 

1 220nF 250VAC X2 polyester 
1 100nF 250VAC X2 polyester 
2 100nF MKT polyester 

t 4.7nF MKT polyester 

2 33pF ceramic 


Resistors (0.25W 1%) 
11.5MQ 1W 5% 1 2.2kQ 
1 1kQ 1 470Q 


1 1kQ 1W 5% 
1 392 


held in securely when the power board is screwed together. 
Use some Super Glue to secure the bezel to one half of the 
casing if it can be prised out of its hole. Two holes will be 
required for the LEDs in the top of the case. 

The cover plate is essential — it stops the unwary (or un- 
knowing) trying to use the powerboard as a powerboard and 
possibly damaging components inside. Make up the cover 
plate to suit the powerboard you are modifying (use the 
photos as a guide) — it covers three of the four mains sockets. 
The two LED holes are also drilled into this plate. 

The plate is secured with Nylon screws, necessary as 
they provide insulation from the mains voltages inside the 
powerbeard. We also recommend melting the Nylon screw 
ends over the nuts once installed to prevent them from 
becoming unscrewed. A hot soldering iron will do this. 

On the particular power board we used, there are two 
slotted holes at the rear, designed to allow the powerboard 
to be secured to a wall using screws. We recommend that 
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Resistor Colour Codes 
5-band Code (1%) 


4-hand Code (1%) 

brown green green gold (5%) 
red red red brown 

brown black red gold (5%) 
brown black red brown 
yellow violet red brown 
orange white black brown 


you fill the hole that is located beneath the dimmer 
PC board with some Silicone sealant. This is because 
there is a possibility (admittedly remote) that some 
thin metal object could be poked through the hole onto 
back of the PC, with possible dire consequences. 

Better to be safe than sorry, as mum used to say! 

The Active bus bar will need to be disconnected 
from the main active supply lead so that the dimmer 
circuitry can intercept the Active before the mains 
outlet. The Earth lead connection may need to be 
relocated nearer to the mains socket. Make sure the 
wire is well soldered to the earth bus bar — it’s always 
best to make a mechanical joint (ie, wrap the wire 
around the bus bar) which can hold by itself, then 
solder in place. 

Wire up as shown and cut the neon bezel so that its length 
will just reach the metal shield for IC2 when installed 
into the case. The project is now electrically complete but 
before you reassemble the power board, give it a thorough 
visual check. 

When you're satisfied everything is as it should be, 
screw the two halves of the power board together with the 
tri-wing screws. 

Don’t be tempted to work on the next part of the project, 
testing, before assembling the powerboard. Live wiring is 
dangerous. 


Testing 

Before testing, you will need to set the remote control 
to the appropriate coding. It is most unlikely that you will 
find any “universal” remote control which cannot be used 
with this project. 

For the remote control we used, the “Big Shot 3 in 1” 
remote, the process is to press the SET and TV buttons 
together and then enter the numbers 191, For other re- 
mote controls, the process may be slightly different. The 


REMOTE CONTROL 
CODING SELECTION 


SOLDER LK1 FOR YCR] 
LK2 FOR SATI 
LK3 FOR SAT2 
LEAVE ALL THREE OPEN FOR TV1 


Fig.7: this view of the copper side of the PC board shows the three 


links which set the correct infrared decoding (see text). 
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red red black brown brown 
brown black black brown brown 


yellow violet black black brown 
orange white black gold brown 
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Capacitor Codes 


Value uF IEC Code EIA Code 
220nF 0.22uF  220nF 224 
100nF 0.1 pF 100nF 104 
0047uF  4n7 472 


4.7nF 
33pF NA 33) 33 


Fig. 8: the full-size PC board pattern — use this to check the etch- 
ing and drilling of commercial boards, or use it to photographi- 
cally etch your own PC board. 


191 coding is that for a Philips TV set. If you are using a 
different remote control, try the codes listed for Philips 
brand TV sets. 

Plug a 40W (or more) 240V lamp into the power board 
socket and plug the powerboard plug into a mains power 
socket. 

Check that the dimming can be set with the channel 
up and down buttons and that slow dimming works. The 
Mute button should switch the lamp on and off. Check that 
the automatic dimming works by pressing the appropriate 
button. If it does not work, check that the correct code has 
been entered into the remote. Observe operation of the 
LEDs during these tests. 

If the remote control also activates other items that are 
located in the same room where you will be using the 
Automatic Dimmer, then the remote control coding will 
need changing. 

The coding is changed by selecting one of the optional 
codes such as VCR1, SAT1 or SAT2. Generally, the SAT2 
selection is a good choice. This is selected by soldering a 
bridge for link 3 on the dimmer PC board. Before doing 
this make sure (twice!) that the powerboard is unplugged 
from the mains so that it is safe to open. 

The hand-held remote will need to be programmed 
for the code selection. To select SAT2, press SET and 
SAT together and then enter the numbers 425. This 
number may be different for another type of remote 
control unit. If selecting SAT1 use the numbers 424 
and for VCR1, use 336. Also the linking on the dim- 
mer PC board will need to be changed. 

Note that for the VCR1 selection, the on and off 
function using the Mute button will not operate the 
Automatic Lamp Dimmer. Instead it will operate the 
mute in a TV set that works with the TV1 selection 
on the remote. 

This feature is called punch-through, where selec- 
tions that do not have a mute feature are operated 
by the TV code. SC 
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BY JULIAN EDGAR 


Thermostats are attached to or buried in lots 
of consumer items and are easy to salvage. 
Here’s a look at the common types and some 
hints on how they’re used. 


EED TO CONTROL A FAN, heater 

or pump on the basis of tempera- 
ture? It’s a common requirement that 
can be achieved using an electronic 
circuit with a thermocouple or ther- 
mistor input. 

However, it’s much cheaper and 
easier to use a thermostat salvaged 
from a junked consumer item. Whether 
you need to switch at room tempera- 
ture or 200°C, the thermostat doesn’t 
have to cost you a cent. 


How they work 


A thermostat is basically an adjust- 
able temperature switch. Nearly all 
thermostats that you can salvage work 
in a similar way. 

A special piece of metal — called a 
bi-metallic strip — is the basis of the 


You could pay lots for a professional looking thermostat 


design. As its name suggests, this strip 
is actually two different metals joined 
together. These two metals have dif- 
ferent expansion rates so as they are 
heated, one gets longer faster than the 
other. This causes the strip to bend. 

When it has bent far enough (ie, it’s 
hot enough!), it breaks the connection 
between two electrical contacts, turn- 
ing off the circuit. The switching tem- 
perature is varied by using a threaded 
rod to vary the distance between the 
electrical contacts and the bimetallic 
strip. 

As you can imagine, in this type 
of design the electrical contacts open 
and close very slowly. In certain ap- 
plications, this could cause arcing, so 
many thermostat designs use a “snap 
action” approach, where a small leaf 


l ° A í f a J ' 
) eee é E 
td ie 


Electric frypan thermostats use a stainless st 


Salvaging & using common thermostats 


spring causes the contacts to quickly 
snap open or snap closed once the trip 
point has been reached. 

Another type of thermostat uses 
a remotely-mounted “bulb”. This 
comprises a small copper cylinder 
(usually about as big as a short pencil) 
which is connected to the main switch 
mechanism by small-bore copper tube. 
The tube and the bulb are filled with 
a liquid or gas that expands as it gets 
warm and the resulting fluid pressure 
activates the switch. 

Common consumer goods in which 
bimetallic strip thermostats are used 
include oil-filled electric space heat- 
ers, electric frypans and clothes irons. 
Remote bulb thermostats are used in 
old electric water bed heaters. Table 
1 shows the characteristics of each of 
these types. 


Scrounge a few of the abovemen- 
tioned consumer items (eg, during a 
council clean-up) and in no time at 
all you’l] have more thermostats than 
you know what to do with! So let’s 
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like this... or instead use a salvaged frypan thermostat 
and a handful of other components to make your own for 
nearly nothing. 
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can be inserted through the wall of a pipe or into liquids. 
They can be adjusted to trip at temperatures from about 
40-200°C. 
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Fig.1: most thermostats are normally closed designs - ie, 
they open when the set-point temperature is reached. 
But by using a double throw relay, it’s possible to turn on 
something when the thermostat opens, as shown here. 
This circuit shows how to switch on a 12V DC fan at 


temperatures above the thermostat set-point. 


Fig.2: when a relay is used, adding LEDs to show the operat- 
ing status of the thermostat is easy. In this case, LED1 lights 
when the fan is off, while LED2 lights when the fan is on. 


take a look at the characteristics of 
each design. 

Frypan thermostat: electric frypans (and 
electric woks) use a thermostat that’s 
integrated into the module that plugs 
into the handle. The module has a 
knob on it (for setting the temperature) 
and a stainless steel probe, about the 
length of your little finger (but a bit 
smaller in diameter). 

These thermostats can be set to 
operate from about 40-200°C. Their 
design makes them suitable for ap- 
plications where the probe needs to 
remotely sense temperature; eg, by 
being pushed through a grommet 
and into a pipe. The hysteresis (ie, 
the difference between the switch-on 


and switch-off temperatures) is fairly 
small and they react quite quickly to 
temperature changes. 

Both “snap-action” and “slow-mov- 
ing” thermostats are used in frypans, 
with later models more likely to be 
the “snap-action” type. It’s very easy 
to tell if you’re salvaging a snap-action 
thermostat: hold the control box up to 
your ear as you slowly turn the knob. If 
you hear a satisfying “click”, you know 
you re got a snap-action type. 

Clothes iron thermostats: clothes irons 
also use bi-metallic thermostats. And 
despite being controlled by a knob or 
lever placed on top of the iron, the 
thermostat is mounted deep inside 
the iron. In fact, one end of the bime- 


Temperature 5 
Wide (40-200°C) 


Shor stainless 
steel probe 
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Action Maer eR Most snap action | All snap action All snap action 
Sensing Whole thermostat | Whole thermostat pemeraropher 


Table 1: Characteristics Of Common Thermostats 


Electric Frypan Clothes Iron 
Thermostat Thermostat 


Fairly wide 
(60-200°C) 


Water Bed 
Thermostat 


Narrow (25-50°C) 


Oil-Filled Heater 
Thermostat 


Narrow (5-50°C) 


Whenever you throw away an old 
TV (or VCR or washing machine or 
dishwasher or printer) do you always 
think that surely there must be some 
good salvageable components inside? 
Well, this column is for you! (And it’s 
also for people without a lot of dough.) 
Each month we'll use bits and pieces 
sourced from discards, sometimes in 
mini-projects and other times as an 
ideas smorgasbord. 

And you can contribute as well. If you 
have a use for specific parts which can 
easily be salvaged from goods com- 
monly being thrown away, we'd love 
to hear from you. Perhaps you use the 
pressure switch from a washing ma- 
chine to control a pump. Or maybe you 
salvage the high-quality bearings from 
VCR heads. Or perhaps you've found 
how the guts of a cassette player can 
be easily turned into a metal detector. 
(Well, we made the last one up but you 
get the idea .. .) 

lf you have some practical ideas, 
write in and tell us! 


tallic strip is actually bolted to the 
aluminium baseplate. 

These thermostats are “snap ac- 
tion” types and react more slowly 
than frypan thermostats (to ignore 
short-term temperature spikes). As a 
result, their hysteresis is also larger. 
Typically, they are suitable for sensing 
temperatures from about 60-200°C. 

Because they don’t use a remote 
probe, this type of thermostat is useful 
when the temperature of the general 
environment needs to be sensed. 
Oil-filled heater thermostats: as with 
clothes iron thermostats, oil-filled 
heater thermostats are designed to 
sense the temperature of their environ- 
ment and don’t have a sensing probe. 
These thermostats are quite sensitive, 
have a small hysteresis and work at 
room temperatures, making them ideal 
for activating fans inside electrical 
equipment. 

Water bed heater thermostats: these ther- 
mostats use a remote bulb, allowing 
temperature sensing at a point remote 
from the thermostat itself. They can 
be set very precisely over the 25-50°C 
range, are quite sensitive and have a 
small hysteresis. However, the bulb 
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Every discarded electric iron has a thermostat mounted inside. These snap- 
action thermostats can he used to switch at temperatures from about 60-200°C. 


a - 


the trip-point is reached. This is be- 
cause they were designed to control 
heating elements that need to be 
switched off when the temperature ris- 
es sufficiently. In other words, they’re 
“normally closed” (NC) designs. 


may be too bulky for some applica- 
tions and the sensing tube cannot be 
altered in length. 


Nearly all thermostats open when 


Mail order prices: 
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Overseas: $A26.00 via airmail 
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® Learn how engine management systems work 
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systems 
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temperature and voltage 


@ Build test instruments to check fuel injector duty cycle, fuel 
mixture and brake and coolant temperatures 


We explain the why as well as the how to! 


MakelcaneMW ith 
Mains Voltages] 


Although thermostats can be 
used to directly control mains 
voltages, we've covered only low- 
voltage DC switching in this ar- 


ticle. 

Make sure that you're up to 
speed with mains power wiring 
before attempting to use salvaged 
thermostats in high voltage ap- 
plications. If you don’t know what 
you're doing, the results could 
prove fatal! 


Only the one pair of contacts is pro- 
vided, so what do we do when want 
to turn something on (rather than off) 
when the trip-point is reached? This 
is easily achieved with a double- 
throw relay and Fig.1 shows how it’s 
wired. 

It’s also easy to add a couple of LEDs 
to indicate the switching status of the 
thermostat. Fig.2 shows how to do 
this. In this case, LED1 lights when 
the fan is off (thermostat closed), while 
LED2 lights when the fan is running 
(thermostat open). 

The two 560Q resistors limit the 
current through each LED to about 
18mA. sc 
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Lead-aeld 
battery Zapper! 


This simple circuit is designed to extend the 
working life of liquid-electrolyte lead-acid 
batteries, by dissolving the lead-sulphate 
crystals which form on their plates. It’s 
powered by the battery itself (or by a charger) 
and “zaps” the battery with a series of high- 


voltage pulses. 


EAD-ACID BATTERIES have been 

around for over 170 years now 
— ever since Gaston Plante built the 
first one back in 1834. They are used 
in huge numbers all around the world, 
mainly in the automotive industry. 
There’s at least one in virtually every 
car, truck and bus to start the engine 
and power ancillary equipment, while 
multiple lead-acid batteries are also 
used in many electric vehicles to 
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provide the motive power. 

They're also used in large num- 
bers for energy storage in solar and 
wind power plants. And by the way, 
we're talking about “wet” or liquid 
electrolyte batteries here (also called 
“flooded” lead-acid batteries), 


The lead-sulphate effect 


Although we’d now be lost without 
them, lead-acid batteries are not with- 


out their faults. Probably their main 
drawback is that they have a relatively 
short working life, typically no more 
than about three or four years. 

Why is this? Well, every time energy 
is drawn from a lead-acid battery, lead 
and sulphate ions from the electrolyte 
combine and are deposited on the 
plates in the form of soft lead-sulphate 
crystals. Then when the battery is re- 
charged, these crystals dissolve again 
in the sulphuric acid electrolyte. 

More accurately, MOST of them 
re-dissolve — but not all. Even if the 
battery is never over-discharged and is 
always recharged promptly after it has 
been discharged, a small proportion 
of the lead sulphate remains on the 
plates. These then harden into “hard” 
lead-sulphate crystals which are much 
less soluble and less conductive than 
before. 

In practice, the formation of these 


(A) CAPACITOR CHARGING PHASE 


Fig.1(a): during the first phase 
of the circuit’s operation, 
current flows from the battery 
(or charger) and charges a 
100F electrolytic capacitor via 
inductor L2. 


hard lead-sulphate crystals grad- 

ually reduces the energy storage 
capacity of the battery. It does this 

both by masking the active areas on 
the plates and also by reducing the 
concentration of lead and sulphate 
ions in the electrolyte. 

This “sulphation” effect has been 
understood for many years. It’s also 
well known that the effect occurs much 
faster if a battery is over-discharged, 
left in a discharged state for more 
than a few hours, or frequently under 
charged. In fact, batteries mistreated in 
any of these ways tend to have a very 
short working life indeed. 

For a long time, sulphation was re- 
garded as non-reversible and batteries 
that had lost too much capacity due to 
this effect were simply discarded. This 
was not only wasteful but was also an 
environmental problem, because both 
lead and sulphuric acid are highly 
toxic materials. 

Around the middle of last century, 
though, people in rural areas discov- 
ered that they could “resuscitate” sul- 
phated batteries by zapping them with 
high-voltage pulses from their electric 
fence controllers. They didn’t exactly 
understand why this method worked 
but kept using it because it did. 

Subsequently, in 1976, the US Pat- 
ent Office granted a patent to William 
H. Clark of Salt Lake City, Utah, for a 
method of charging lead-acid batter- 
ies by means of narrow high-current 
pulses. This was claimed to more 
effectively dissolve the lead sulphate 
crystals and hence prolong battery 
life. Since then a number of designs 
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ENERGY TRANSFER PHASE 


Fig.1(b): next, the switch is closed 
for 50s, and current flows from 
the capacitor into L1. As a result, 
the energy stored in the capacitor 
is transferred to the inductor’s 
magnetic field. 


for pulse-type battery rejuvenators 
or “zappers” have appeared in elec- 
tronics magazines, including one 
published in SILICON CHIP (Circuit 
Notebook) in February 2008 . 

There is still a lot of argument about 
whether or not battery sulphation 
can be reversed and hence about the 
effectiveness of “zapper” type pulse 
rejuvenators. Our prototype did ini- 
tially seem to achieve a useful amount 
of rejuvenation on a badly sulphated 
battery (which later went short circuit) 
but we really cannot vouch for the 
overall effectiveness of this circuit. It 
simply hasn’t been tested on a wide 
enough range of batteries. 

However, it’s cheap enough to build, 
so interested readers can put one to- 
gether and try it out for themselves. 

By the way, please note that there 
is evidence that only “flooded” (liquid 
electrolyte) lead-acid batteries respond 
to this type of pulse desulphation. 
Sealed batteries with “gel” electrolyte 
don’t respond much at all, so we don’t 
recommend using the zapper on this 
type of battery. 

It’s also worth noting that even on 
flooded lead-acid batteries, pulse des- 
ulphation is not quick. It can take tens 
or even hundreds of hours to achieve a 
significant amount of rejuvenation. 

A problem with many of the pub- 
lished zapper designs, including the 
one in our February 2003 issue, is that 
they use a P-channel power MOSFET. 
However, these are more expensive 
and harder to obtain than N-channel 
devices, so we’ve had quite a few re- 
quests for a new design using one of 


© DISCHARGE/PULSE PHASE 


Fig.1(c): finally, the switch opens 
again, interrupting the inductor 
current and causing a high-voltage 
pulse across the inductor with the 
polarity shown. The green arrow 
shows the discharge current path. 


the latter devices instead. And that’s 
exactly what we’ve done, with the 
design described here using a low-cost 
IRF540N MOSFET. 


How it works 


The basic principle used in desul- 
phating zappers is quite simple: they 
draw a small amount of energy from 
either the battery itself or a charger 
connected to it, store this energy in a 
capacitor and then deliver it back to 
the battery as a narrow high-voltage 
pulse. In other words, a short pulse of 
current is forced through the battery 


Disclaimer! 


A: stated in the article, our initial 
experiences with the Lead-Acid 
Battery Zapper indicated positive re- 
sults. However, we must emphasise 
that our testing has been much too 
limited for us to make any claims or 
give any guarantees regarding the 
effectiveness of this unit. 

In practice, you may find that the 
zapper successfully “rejuvenates” 
some batteries, particularly if the 
battery has simply sulphated due 
to lack of use. However, it cannot 
possibly rejuvenate a battery that 
is worn out — ie, one in which the 
active material on the plates has 
been severely degraded. 

Depending on the battery, it's 
also possible that any rejuvenation 
effects may be only temporary in 
nature. 
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$e LEAD-ACID BATTERY ZAPPER 


Fig.2: the circuit for the battery zapper uses a 555 timer IC to turn MOSFET Q2 on for 50us every 1ms (ie, at a 1kHz 


rate). Q1 shorts Q2’s gate to ground each time IC1’s pin 3 output switches low, to ensure a fast turn off. 


in the “charging” direction. It is these 
short current pulses which are claimed 
to dissolve the sulphate crystals (pro- 
viding you're patient). 

Fig.1 shows the basic scheme. As 
shown, the circuit consists of two 
small inductors, a 100uF electrolytic 
capacitor, a fast-recovery diode (D3) 
and a high speed electronic switch. 
The switch is actually the N-channel 
power MOSFET (Q2) but it’s shown in 
Fig.1 as a switch because that’s how 
it’s being used. 

During the first phase of the circuit’s 
operation (A), current flows from the 
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battery (or charger) and charges the 
100uF electrolytic capacitor via 1mH 
inductor L2. This charging phase lasts 
about 950s, which is quite long com- 
pared with the next phase. 

Next, during the second phase of 
operation (B), the switch is closed. 
This connects 220uH inductor L1 to 
ground (battery negative), resulting in 
a sudden flow of current from the ca- 
pacitor into L1. As aresult, the energy 
stored in the capacitor is transferred to 
the inductor’s magnetic field. 

This phase only lasts for about 50us 
— ie, just long enough for the energy 


transfer to take place. 

At the end of the second phase, 
the switch is opened again (C). This 
sudden interruption of the inductor 
current causes an immediate reversal 
of the voltage across the inductor and 
so a high-voltage pulse appears across 
the inductor with the polarity shown. 
As a result, a discharge current pulse 
flows from the 100uF capacitor, down 
through L1, up through diode D3 and 
then out through the battery. This is the 
third phase of the circuit’s operation. 

This sequence of events is repeated 
indefinitely while ever the “zapper” is 
connected to a 12V battery (or battery 
and charger combination). That’s be- 
cause as soon as the discharge energy 
pulse from L1 has ended, the 100uF 
capacitor begins charging again via L2. 
So the remainder of the third phase 
becomes the first phase of the next 
charge-transfer-discharge cycle and 
that’s how it keeps going. 


Circuit details 


Fig.2 shows the full circuit details 
of the Lead-Acid Battery Zapper. 
It incorporates all the circuitry 
shown in Fig.1, plus some ex- 

tra parts to generate the short 
pulses to turn MOSFET Q2 

on for 50s every 1ms. In other 
words, Q2’s gate is driven with 
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50us-wide positive pulses at a rate of 
1kHz, which means that the pulses are 
spaced 950ņs apart. 

This train of narrow pulses is gener- 
ated by 555 timer IC1, which is con- 
nected as an astable oscillator. Diode 
D1, the 10kQ and 270kQ resistors, and 
the 4.7nF timing capacitor ensure a 
very high mark-space ratio at the pin 
3 output. In operation, D1 ensures 
that the 4.7nF capacitor charges up 
very quickly via the 10kQ resistor but 
can only discharge relatively slowly 
via the 270kQ resistor (ie, when the 
internal discharge transistor on pin 
7 turns on). As a result, IC1’s pin 3 
output goes high for 50ps, then low 
for 950s and so on. 

Transistor Q1 and diode D2 are used 
to ensure that the pulse stream from 
pin 3 of IC1 turns switch Q2 on and 
(especially) off very rapidly. In effect, 
they compensate for the charge stored 
in Q2’s gate-channel capacitance when 
the MOSFET is turned on. 

They do this very simply: when 
IC1’s output goes high, D2 conducts 
and the pulse is applied directly to 
Q2’s gate to turn it on. When IC1’s 
output subsequently drops low again, 
this suddenly turns on transistor Q1 
and effectively connects a short-circuit 
between Q2’s gate and ground. As a 
result, the gate charge in Q2 is dis- 
charged very rapidly, making Q2 turn 
off again in very short order. 

There’s very little else left to explain. 


The large inductors on this prototype unit were secured using spacers, screws 
and washers but the final version uses cable ties to secure the inductors instead. 


Inductor RFC1, the 100Q series resistor 
and zener diode ZD1 allow the +12V 
DC rail to be applied to IC1 but block 
the high-voltage pulses generated in 
the output stage from reaching the IC. 
Fuse F1 is there to protect the circuit 
from damage if the supply leads to the 
battery (or charger) are connected with 
reverse polarity. 


Construction 

Construction of the Lead-Acid Bat- 
tery Zapper is straightforward, with 
all parts (except for the fuse) mounted 
on a PC board coded 14107051 and 
measuring 122 x 57mm. This board 
has cutouts in each corner so that it fits 
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snugly inside a standard UB-3 utility 
box (130 x 67 x 44mm). 

Fig.3 shows the assembly details. As 
usual, it’s easiest to fit the low profile 
resistors and inductor RFC1 first, fol- 
lowed by the smaller capacitors and 
then the electrolytics. Note that the 
electrolytics are polarised, so make 
sure they go in the right way around. 

Next, fit diodes D1 and D2, again 
taking care to ensure correct polarity. 
The same applies to zener diode ZD1, 
which can also now go in. 

That done, fit transistor Q1, MOS- 
FET Q2 and diode D3, which is in a 
2-pin TO220-style package similar to 
the package for Q2. These devices are 


Fig.3: follow this parts layout diagram to build the PC board. Note that the PC board sold by Jaycar will have extra 
holes so that the large inductors can each be secured using two cable ties. 
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all polarity sensitive, so again follow 
Fig.3 carefully to ensure correct ori- 
entation. Follow these parts with IC1, 
which should be fitted with its notched 
end towards the 270kQ resistor. 

The last components to fit are the 
two large air-cored inductors (L1 and 
L2). These are both wound on plastic 
bobbins, with their wire ends emerg- 
ing from holes or slots in the lower 


cheek. 


Securing the inductors 


Both inductors on the prototype 
were secured to the board using nylon 
spacers inside their centre void, with 
a screw at each end, along with an M3 
flat washer and 16mm grommet at the 
top of L1. This is the method shown in 
the photos and on the wiring diagram 
(Fig.3). However, the kit version will 
have extra holes in the PC board, so 
that each inductor can be secured us- 
ing two plastic cable ties. 

Note that, in each case, the induc- 
tor’s leads must be passed through 
their matching holes in the PC board 
before they are secured in position. 
Once they’re in position, the assembly 
is turned over and their leads soldered 
to their board pads. 

The PC board assembly is now 
complete. However before fitting it 
into the box, it’s a good idea to solder 
the two supply leads to their pads at 
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Fig.4: this scope 
shot shows the 
pulse waveform 
delivered to the 
battery. Note the 
ringing in the 
pulse waveform 
following the 
main 50s spike. 
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the righthand end of the board. Just 
strip 4mm of insulation from the end 
of each length of cable, pass these 
down through their respective holes 
in the PC board (red to positive, black 
to negative) and solder them to the PC 
pads underneath. 


Final assembly 


The PC board assembly is supported 
inside the case on four M3 x 6mm 
untapped spacers and secured using 
M3 x 12mm countersink head screws, 


Hydrogen gas (which is explosive) 
is generated by lead-acid batteries 
during charging. For this reason, be 
sure to always charge batteries in a 
well-ventilated area. 


Never connect high-current loads 
directly to a battery’s terminals. Simi- 
larly, when using a battery charger, 
always connect its output leads to 
the battery before switching on mains 
power. Failure to observe these simple 
precautions can lead to arcing at the 
battery terminals and could even cause 
the battery to explode! 

Note too that the electrolyte inside 
lead-acid batteries is corrosive, so 
wearing safety glasses is always a 
good idea. 


4-Band Code (1%) 


red violet yellow brown 
brown green orange brown 
brown black orange brown 
brown black brown brown 


lockwashers and nuts, 

The first step is to use the board itself 
as a template to mark out the mounting 
holes. That done, remove the board, 
drill the holes to 3mm, and use an 
oversize drill-bit to countersink the 
holes from the back of the case. 

A further two holes are required at 
one end of the case to pass the battery 
leads and these can be drilled to 4mm 
about 10mm down from the top. The 
panel-mount fuseholder is mounted at 
the other end ofthe case and requires a 
shaped hole to suit the threaded body. 
This hole can initially be drilled to 
4mm, then carefully enlarged using 
a tapered reamer and shaped using a 
small flat file. 

That done, the board assembly can 
be fitted to the case. This is done by 
first installing the four screws and 
fitting the 6mm-long spacers, after 
which the board assembly can be 
lowered into position while feeding 
its negative (black) power lead out 
through its matching hole at one end. 
Its then simply a matter of fitting the 
lockwashers and nuts and tightening 
up the screws, to secure the assembly 
in place. 

The next step is to cut the positive 
(red) input/output lead about 120mm 
from the end of the board and remove 
about 5mm of insulation from the free 
end. That done, fit the fuseholder to 
the lefthand end of the case, with its 
side solder lug uppermost for access, 
and solder the positive lead from the 
PC board to it. 

The remaining red lead can then be 
passed through its hole in the case and 
soldered to the fuseholder’s other lug. 
Note that you will have to dress this 
lead carefully around L2 and the upper 
tabs of D3 and Q2, so that it reaches 
the fuseholder without strain. 

Finally, complete the construction 
by fitting the lid to the case and at- 
taching the two 32mm alligator clips 
to the far ends of the two input/output 
leads. Be sure to fit the red clip to the 
positive lead and the black clip to the 
negative lead. 
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5-Band Code (1%) 

red violet black orange brown 
brown green black red brown 
brown black black red brown 
brown black black black brown 
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Your battery zapper is now complete 
and ready to use. 


Putting it to use 


Using the zapper is easy — just con- 
nect its leads to the terminals of the 
battery you want to rejuvenate (red to 
positive, black to negative). 

There’s only one qualification: if 
the battery is already so discharged 
that it can’t supply the 50mA or so 
needed to operate the zapper, you'll 
need to connect a conventional trickle 
(or low-current) charger to the battery 
as well — at least to get the rejuvena- 
tion process started (see Fig.5). And if 
the battery is very badly sulphated as 
well, you’ll have to keep the charger 
connected for quite a while. 

After that, it’s simply a matter of 
leaving it to pulse away until the sul- 
phate crystals inside the battery have 
dissolved. This can take quite some 
time — from a few days to a few weeks 
— so you need to be patient. 

If your charger doesn’t have an in- 
built current meter, you can connect an 
ammeter in series with one of its leads 
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Fig.5: here’s how to use a 
charger with the Battery 
Zapper. Note the 1mH 
inductor in series with the 
charger. 


so that you can monitor the charging 
rate. This should increase slowly as 
the sulphate crystals dissolve. 

By the way, if you do have to con- 
nect a charger to the battery to power 
the zapper, you must use a 1mH air- 
cored inductor (the same as L2) in 
series with one of the charger’s leads 
— see Fig.5, There are two reasons for 
this: 

(1) to protect the output circuitry ofthe 
charger from possible damage; and 
(2) to prevent the charger’s relatively 
low output impedance from shunting 
the pulses, thereby reducing their ef- 
fectiveness. 


It doesn’t always work 


A final warning: not all lead-acid 
batteries are capable of being desul- 
phated by using this zapper (or any- 
thing else, probably). In some batteries, 
the lead-sulphate crystals stubbornly 
resist the pulsing effect and the battery 
can sometimes even develop a short- 
circuit between the plates. 

So if the battery charger current sud- 
denly increases to a very high level, 
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1 PC board, code 14107051, 
122 x 57mm 

1 utility box, UB3 size (130 x 67 
x 44mm) 

4 6mm long untapped metal 
spacers 

4 12mm long M3 machine 
screws, countersink head 

4 M3 nuts and star jockwashers 

1 220uH air-cored crossover 
inductor (L1) 

1 1mH air-cored crossover 
inductor (L2) 

1 1mH RF choke (RFC1) 

4 plastic cable ties (to secure 
inductors L1 & L2) 

1 M205 panel-mount fuseholder 

1 3A slow-blow M205 fuse 

1 1.5-metre length of heavy-duty 
cable, red insulation 

1 1-metre length of heavy-duty 
cable, black insulation 

1 pair of 32mm alligator clips 
(red & black) 


Semiconductors 

1 555 timer (IC1) 

1 BC327 PNP transistor (Q1) 

1 IRF540N N-channel 60V/12A 
MOSFET (Q2) 

116V 1W zener diode (ZD1) 

2 1N4148 diodes (D1,D2) 

1 BY229-200 fast recovery diode 
(D3) 


Capacitors 

1 220uF 16V RB electrolytic 

1 100uF 63V low-ESR RB 
electrolytic 

1 10nF greencap 

1 4.7nF greencap 


Resistors (0.25W 1%) 
1 270kQ 1 10kQ 
1 15kQ 1 100Q 


Where To Buy A Kit 

This project has been sponsored 
by Jaycar Electronics and they own 
the design copyright. A kit of parts 
is available from Jaycar for $A39.95 
— Cat. KC-5414. 


remove the power and write that bat- 
tery off as one that cannot be saved. In 
other words, there are no guarantees 
that the zapper can resurrect all badly 
sulphated batteries — it can’t. But, on 
the other hand, it’s easy and cheap to 
build, so there’s not much to lose in 
giving it a try. sc 
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SERVICEMAN'S LOG 


Computer servicing: a hard slog 


There’s no money fixing VCRs any more so I 
reluctantly take on the odd computer to keep 
busy. But fixing a virus-ridden computer is 
really never much fun - give me a telly with 
an intermittent fault any day! 


Mr Bronwyn needed some help 
getting his 2001 JVC AV29LS (CH 
chassis) out of the car. That’s because 
this particular JVC model is a bulky 
and heavy flat screen job, while his 
sedan was small and elderly to boot 
— rather like himself. Nevertheless, 
we managed. 

He complained that his set had 
no picture, just a white line across 
the screen. In this case, however, the 
white line was across the bottom of 
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the screen and not the centre, which 
was rather unusual. 

I started with the vertical output IC 
(1C41, LA78041) and the oscilloscope 
quickly told me there were no vertical 
pulses arriving on pins 1 (VDRB-) and 
pin 7 (VDRA+). Brushing my fingers 
along the pins of the IC momentarily 
produced a small movement in the 
vertical deflection, so I was pretty sure 
the fault didn’t lie here. 

Next, I traced the signal path back 


L THINK T MUST HAVE ROCKS 
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DO NEED THE MONEY 
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IMPECUNIOUSLY) 
INDIGENT 


to pins 21 & 22 of the microcontroller/ 
jungle IC (IC701) but there was still 
no signal. This indicated that IC701 
itself was the likely culprit. The only 
trouble was that this 64-pin device 
(TAD9365NI3S0572) costs $123.30 
trade plus freight, so before removing 
it, I decided to check the DC voltages 
on it to confirm my diagnosis. 

First, I measured +3.3V on pins 54 
& 56 of the microcontroller section, 
which is correct, but I found only 
+5V on pin 14 of the jungle section, 
whereas this should be at +8V. I traced 
this rail back to the power supply and 
found it came out on pin 1 of IC974, 
a composite switchable IC regulator 
(BA51W12ST-V5). This should have 
read +9V before feeding R957 and 
D955 to produce the 8V rail but in- 
stead, the voltage here was low. 

The regulator IC is in turn supplied 
with +9.6V to pin 2 via resistor R969 
(2.7Q) and this voltage was also low. 
However, the other side of the resistor 
was at +13V! 

A quick check confirmed that resis- 
tor R969 had gone high. And as might 
be expected, replacing it brought all 
the voltages up to normal and restored 
the vertical deflection. 

Of course, all this was relatively 
easy compared to trying to stuff the 
telly back into Mr Bronwyn’s car! 


Sony TVs 


I have seen a lot of Sony TVs over 
the years, due to this popular brand 
being one of the market leaders. One 
thing that has intrigued me is observ- 
ing how the G3E chassis has evolved 


JVC AV29LS TV set (CH 
chassis) 


Sony KV218SAS TV set (G3E 


chassis) 
Various computer repairs 


Blaupunkt FM310.32 / Grundig 
CUC5360 TV set 
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into the BG1S, then the BG2S and onto the BG3S series, 
At first glance, these chassis all look identical but they 
are not interchangeable and vary with the options a 
particular model offers — which number about 20 over 
the last 10 years. 

Most of the faults in these chassis are well-known now 
but occasionally a new one is found as the components 
age. For example, the horizontal output transistor can fail 
due to dry joints on the horizontal output transformer. 
However, probably the most common fault is failure of 
the sky-blue ceramic capacitor (C820) between the col- 
lector emitter of the line output transistor. Just replacing 
it fixes the dead symptom, fortunately, 

I’ve also found that the flyback transformer can fail, 
taking out the horizontal output transistor with it. How- 
ever, this doesn’t happen all that often. 

Recently, I had an interesting case with an older G3E 
chassis. The set was a KV2185AS and the 28D1878CA 
line output transistor (Q802) had gone short circuit, 
taking the 800mA IC fuse (PS801) with it. 

Unfortunately, replacing these parts didn’t fix the set. 
At switch-on, it would try to start up, with a rush of 
EHT static and the red LED coming on. But that’s as far 
as it would go, the set then switching off again within 
a few seconds. 

A quick check showed that the main +115V rail was 
steady and almost everything I measured was perfect. 
It took a very long time to finally work out with the 
oscilloscope that the drive to the line driver transistor 
(Q801) was faulty. This, in turn, was due to a dried-out 
capacitor (C513, 1uF) in the line feeding the horizontal 
pulses from pin 27 of the jungle IC (1C301, CXA1213BS) 
and it had undoubtedly killed the previous horizontal 
output transistor as well. 
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New electronics software 
for hobbyists... 
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2nd Generation Low Cost: 
USB Data I/O Module 
© Self Powered Mode © Temperature interface to a DS1 8820 
© Bus Powered Mode Raye on all 1/0 pins) 
Ə 


"i 
D Function 


@24 independently programmable Input/Output pins grouped 
into 3 ports. @ Single module high-speed digital Input/Output 3 
solution.@ Up to 128 modules can be connected to a single PC 

with capabilities of further expansion. @ Easy to connect by 0,1" 
pitch headers to suit standard IDC connectors. @Integrated 
Type-B USB connector. @ On-board unique serial number in 
EEPROM and custom programmable FLASH microcontroller. 
è Both USB enumeration information & microcontroller can be > 
re-programmed to suit customer needs. 

@ Module powered by the USB from the PC. 


NEW Hardware Additions NEW Firmware Additions 
© LED Function @ Single 1/0 pin commands 
© Powering Options @ SPI interface (available on all ports. 


Great Ey of wh 0- as peripherals, too ... 


= OPTO INPUT RELAY OUTPUT SWITCH/PUSH 
LED BOARD BOARD BOARD BUTTON BOARD 
2 Provides screw Provides 8 Opto Provides 8 Provides 8 switch/ 
terminal connections Isolated inputs for isolated relay push buttons with 
plus optional either each of the /0-24 contact outputs LED indicators 
pull up or pull down ping with LED suitable fora showing the status 
š resistors and LED variety of loads. of the VO pin. 


port status indication, ("a"cation. 


‘Visit our web shop @ wurus.elenel.cem 
Elexol Pty Ltd 


Ph: (07) 5574 3988 Fax: (07) 5574 3835 
(PO Box 5972, Bundall, Qid 4217) 


www.elexol.com www.elexol.com www.elexol.com www.elexol.com 
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Serviceman’s Log — continued 
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Replacing this capacitor restored 
everything to normal. 


Computer woes 


I have been having fun and games 
with computers recently. 

First, I needed a new hard drive for 
my own computer and was offered a 
120Gb Western Digital at a very cheap 
price. And having bought it, Icouldn’t 
wait to get it home and install it. 

Now, not being that flush with 
money, my computer is a few years 
old and is only a Pentium 4 1.8GHz 
with IDE drives. I was therefore 
very surprised when I got the Caviar 
WD1200JD-00HB0 out of its anti-static 
bag and found that it was fitted with 
connectors I had never seen before. 

Well, of course, most of you will 
recognise that this model is a serial 
ATA (or SATA) drive — as opposed to 
parallel ATA (PATA) drives which are 
now on the way out. SATA drives have 
been steadily growing in popularity 
over the last few years and have all 
sorts of features to make them faster. 

However, this wasn’t of much im- 
mediate use to me because my Giga- 
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byte GA8VT800-RZ motherboard has 
IDE sockets only and doesn’t support 
SATA drives. On the other hand, I 
didn’t want to take the drive back as 
it really was a bargain, so I decided 
to see if there was a way around the 
problem. 

To cut a long story short, I got onto 
the Internet and discovered that you 
can buy at least three different types 
of EIDE/SATA adaptors or, as the 
trade likes to call them, PATA/SATA 
converters. One lets older IDE drives 
work with modern SATA-socketed 
motherboards, one lets you use SATA 
drives with IDE motherboards (like 
mine) and the third is a SATA control- 
ler card (it plugs into a PCI slot on the 
motherboard). 

Well, naturally I went back to my 
supplier, all eager to get the right one 
for my motherboard, only to find that 
he didn’t have one. What’s more, at 
least six other computer stores in my 
general area didn’t stock them either. 
In fact, some had never heard of such 
devices and one even tried to flog me 
a new motherboard! 

After some further searching, I 


eventually found a store that could 
help and bought a VScom dual-port 
SATA-150 PCI controller card. This 
card also supports RAID (Redundant 
Array of Independent Discs) mirroring 
or striping, although I had no plans to 
use this feature. 

The installation is quite straight- 
forward — just plug the card into a 
spare PCI slot, install the red SATA 
data cable and connect power to the 
drive. That done, I copied the XP driv- 
ers off the supplied CD onto a floppy 
disk so that they could subsequently 
be installed during the Windows XP 
installation. 

In the end, it all worked fine except 
for one annoyance — when you switch 
on the computer, it says it cannot “see” 
the hard drive and invites you to press 
F1 to continue. Once you press F1, it 
then it boots up normally. 

This turned out to be a BIOS issue 
with this particular computer. When 
I later tested SATA card with another 
board, it booted straight up, without 
any need to press F1. 

Because of this, I decided to try 
an IDE-to-Serial ATA 150 converter. 
Unfortunately, this wasn’t a success 
because the machine kept crashing 
during boot-up, even in Safe Mode. I 
can only assume that this was because 
I had already installed Windows XP 
using the PCI controller. 

My guess is that the only way to use 
the adapter is to install XP from scratch 
using this set-up. 


RAM problems 


My next hardware upgrade also 
ran into problems. I purchased three 
512Mb PC3200 DDR memory SIMMs 
but found that no matter what com- 
bination I tried, the computer would 
only recognise 1Gb of RAM — ie, only 
two out of the three SIMMs was being 
recognised. 

My first attempt to solve this was to 
download and install the latest BIOS 
update for my motherboard but still 
it wouldn’t recognise the third SIMM. 
According to the manual, the Gigabyte 
motherboard can recognise up to 3Gb 
in RAM, so I can only assume that 
there is something wrong with my 
particular board. It might even be one 
of the RAM sockets that’s faulty but I 
haven’t tested this theory. 


An infected computer 


My next computer job involved 
dealing with a customer’s computer 
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that had been infected with a very 
nasty virus. I sometimes think I must 
have rocks in my head to take some 
of these jobs on but I really do need 
the money. 

The machine in question was an 
old HP Pavilion 722a (P8571A) that 
had been hooked up unprotected to 
the internet. It was now suffering 
from a number of problems — many 
programs would no longer run, it was 
very slow and it had a lot of porn on 
it. And to add insult to injury, it was 
throwing up a rude message that was 
totally inconsistent with the character 
of its owner. 

Every time I tried deleting the porn 
files, they would be re-written imme- 
diately. The machine was running an 
old version of Norton AntiVirus but 
the subscription had well and truly 
expired (by several years) so I couldn’t 
run Live Update. What’s more, the vi- 
rus prevented the program from being 
un-installed and soIcouldn’t install an 
up-to-date version which the customer 
had purchased. 

Clearly, the first job was to identify 
and eliminate the virus. I tried down- 
loading and installing programs like 
Stinger, Spybot Search and Destroy, 


High-capacity 280mAh 
rechargeable 9V 


2400mAn NiMH AA cells 
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Ad-Aware and RegClean but more of- 
ten that not, the programs just would 
not run. In the end, I took the hard 
drive out and fitted it as a slave on an- 
other computer with Norton Antivirus 
2005, which was up to date. This soon 
identified and killed the virus which 
was a worm called W32.Serflog A. 

That done, I refitted the drive back 
into the old HP and found that full con- 
trol had been restored. It was then just 
a matter of cleaning up any spyware 
(using Ad-Aware and Spybot Search 
and Destroy), getting rid of a mass of 
temporary (.tmp) files and defragging 
the drive. 

But why do people leave their 
computers wide open like this? If you 
connect to the internet, you absolutely 
must have a firewall and an up-to-date 
anti-virus package —no “ifs” or “buts”. 
You must also promptly install any 
critical security patches for the operat- 
ing system (preferably automatically if 
you have a broadband connection) and 
you must regularly sweep the machine 
for spyware. 


Sock it to me 


Another customer brought in his 
computer which was running Win- 


Custom-made Lithium lon, NiCd 


and NiMH battery packs 


High-quality single ceil chargers 
with independent channels. Charge 
any combination of NiCd & NiMH 
AA and AAA cells 


dows XP Pro. Its problem was that it 
could dial-up and connect to the inter- 
net successfully but Internet Explorer 
could not navigate to any websites, in- 
cluding Windows Updates. Similarly, 
Outlook Express was unable to send 
or receive any email. 

Iran RegClean through it and check- 
ed for viruses but nothing turned up. I 
then tried upgrading the XP Pro operat- 
ing system to Service Pack 2 (SP2) but 
the problem persisted. 

The only clue I had was an error 
message that said “a socket could not 
be created” and “Host not found”. 
This indicated a Windows socket (or 
winsock) error, probably due to a cor- 
rupted Winsock2 key in the registry. 
This can be caused by the installation 
of Spyware or by the incorrect instal- 
lation of networking software. 

In Windows 98 and Windows Me, 
the cure was to first edit (regedit) the 
registry and delete the Winsock2 key 
from Hkey_Local_Machine\System \ 
CurrentControlSet\Services. That 
done, the Winsock2 key was rebuilt 
by removing the Dial-up Networking 
feature from Windows Setup (via Add/ 
Remove Programs in Control Panel), 
then immediately reinstalling it again 
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Serviceman’s Log — continued 


oor OU THEN RE-BOOoTED 
THE COMPUTER 


and rebooting the machine. 

Windows XP with SP2 handles 
things rather differently and includes 
tools that let you both test the Win- 
sock2 key and repair it if it is dam- 
aged. This is all described in Microsoft 
Knowledgebase Article 811259: “How 
To Determine And Recover From Win- 
sock2 Corruption”. 

This approach is necessary because 
the TCP/IP stack is a core component 
of the XP operating and cannot be re- 
moved. It can, however, be reinstalled 
over the top of the original (after delet- 
ing the Winsock and Winsock2 keys 
from the registry). However, provided 
you're using SP2, there’s an even easier 
way to go about this. 

First, you can determine whether 
the Winsock2 key is corrupted using 
the Netdiag tool. Note that this tool 
is not installed with XP by default. 
However, it’s quite easy to install it 
(and other “Support Tools”) from the 
Windows XP Setup CD, as described 
in Article 811259. 

Alternatively, if you don’t have 
the setup CD handy, you can run 
Msinfo32. Again, the details are set 
out in the Microsoft article. 

If the Winsock2 key is corrupted 
and you have SP2 installed, it can be 
repaired using the netsh command 
— you just type netsh winsock reset 
at the command prompt and press 
Enter. You then reboot the computer, 
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after which you can also use the netsh 
command to rebuild the Winsock key 
(see Article 811259 for details). 

Note, however, that some anti-vi- 
rus, firewall or proxy clients may no 
longer work properly after you run 
the netsh winsock reset command. 
According to Microsoft, it’s simply 
a matter of reinstalling any affected 
programs to fix this. You have been 
warned — don’t go playing with the 
netsh command unless you really do 
have Winsock2 problems and know 
what you are doing. 

If all else fails, you can download a 
utility called WinSockXPFix.exe (just 
Google for it). This fixed the Winsock 
problems on this particular computer 
and it was able to once again browse 
the internet and send and receive 
email. In this case, the Winsock “cat- 
alog” must have been corrupted before 
SP2 was installed, so the self-healing 
netsh command had no effect. 


Blaupunkt feedback 


I had an interesting response from 
a reader regarding the story about the 
Blaupunkt TV in the June issue of 
SILICON CHIP. As you may recall, the 
problem was intermittent “no sound” 
on a Blaupunkt FM310.32 (Grundig 
CUC5360 chassis). 

This reader, another TV technician, 
has an almost identical problem with 
a set he has at home — no sound after 


switch on from the mains. He says that, 
according to Blaupunkt in Melbourne, 
the fault is related to two microproces- 
sor resets. His solution (until he finds 
time to fix the problem) was to simply 
leave the set permanently switched on 
and switch off to standby only with 
the remote control. 

He also tells me that he recently 
serviced the Grundig equivalent 
that had the same fault. Like me, he 
replaced the TDA6610 in the stereo 
decoder and it instantly “cured” the 
fault. However, the set then came 
back two months later with the same 
problem. 

According to the reader, the problem 
is connected with an I*C-borne mute 
message, necessary because the sound 
amplifier chip is powered directly 
from the chopper power supply. This 
presumably is to prevent “noise” ap- 
pearing in the audio immediately after 
switch-on from the mains — ie, after the 
microcontroller is up and running but 
before the tuner and sound detection 
circuits have locked in 

Anyway, since writing the earlier 
story, my own customer had a sud- 
den change of heart and decided to 
go with my modest quote. However, 
before returning the repaired set to 
him, I decided to take a few extra 
precautions. 

The 2005 EFIL book suggests that 
this symptom can be caused by leak- 
age due to dirt on the main PC board 
near the microprocessor. As a result, 
I removed, cleaned and mounted this 
IC and its companion EEPROM in IC 
sockets. I also cleaned the remote mo- 
mentary switch and the PC board area 
around the power switch assembly. 

It could well be that this is the real 
solution to the intermittent no-sound 
problem. Certainly, there have been no 
reports of the fault re-occurring but it’s 
still early days yet. Who knows? 

It’s also interesting to note that, 
acting on this advice, my colleague 
solved his problem with the Grundig 
(although he also replaced the power 
switch). 

I’ve now encountered a few Grundig- 
designed sets where high-resistance 
leakage problems have caused micro- 
processor problems and created weird 
symptoms. Note, however, that-clean- 
ing the board with methylated spirits is 
not a good idea as this is also slightly 
conductive. Pure alcohol and/or other 
PC-board cleaning solvents are much 
better. sc 
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PRODUCT SHOWCASE 


New range of LCD, VFD & PLED displays 


Dominion Electronics, the Austral- 
ian distributor for Rabbit Semiconduc- 
tor and Kontron Embedded Technol- 
ogy products, are now supplying the 
Asia Pacific Embedded Technology 
market with the latest industry prov- 
en, high per- 
formance se- 
rial and USB 
Liquid Crystal 
Displays from 
Matrix Orbital. 

Matrix Orbital 
LCD units are an ideal 
solution for engineers 
who want a powerful but 
cost-effective design. Us- 
ing proprietary technology, 
Matrix Orbital custom manufac- 
tures LCD solutions that offer 
a variety of sizes, shapes, colours, 
functions and innovations to meet 
industry demand. 

Offering flexible, dependable, easy- 
to-program displays, these products 
are suitable for applications ranging 


from short run prototyping to large 
volume production runs. 

Using Liquid Crystal Display (LCD), 
Vacuum Fluorescent Display (VFD) 
or the new Polymeric Light Emitting 
Diode (PLED) technologies, the Matrix 
Orbital displays are built to easily plug 
into customer hardware and provide a 
user friendly customer interface. 

View all the latest Embedded 
Technology offerings from 

Dominion Electronics includ- 

ing Computer on Modules 
(COM), Single Board 
Computers (SBC) and 
Human Machine In- 
terfaces (HMI) on 
the new Dominion 
Electronics web- 
site. 


Contact: 

Dominion Electronics i 
Unit 13, 82 Reserve Rd, Artarmon NSW 2064 
Tel: (02) 9906 6988 
Website: www.dominion.net.au 


Jaycar boss is 
“desperate” 


Gary Johnston, Managing Direc- 
tor of Jaycar Electronics, would | 
not normally be thought of as a | 
desperate man. After all, he hasa | 
highly successful and fast-growing 
electronics chain at his fingertips. 

“That’s exactly why I’m desper- 
ate,” he told SILICON CHIP. “1 want 
to continue the incredibly success- 
ful expansion of Jaycar Electronics 
throughout Australia and New Zealand and 
even overseas but I’ve reached the point 
where I’m stuck. | simply cannot find enough 
good staff to help me grow.” 

“Maybe my standards are too high, but 
that is one thing that | won't be relaxing. | 
know there must be good, dedicated people 
out there working in the wholesale and retail 
electronics area.” 

“Perhaps they are working for opposition 
companies and feel they are stuck in a rut, or 
even disillusioned with the direction their or- 
ganisations are heading and would like to work 
fora company that is going places. Maybe not 
the biggest, yet, but definitely the best”. 
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“The opportunities for advancement at 
Jaycar are fantastic for the right people.” 

“There are vacancies right now in every 
area of Jaycar Electronics — operations, mail 
order, wholesale, retail, you name it. And with 
the number of stores now in operation and 
in planning (when he can get staff!), there’s 
bound to be a store close enough to avoid 
travelling,” he said. 

If you’d like more information about the 
opportunities at Jaycar, email jobs@jaycar. 
com.au in complete confidence. 

Look, he’s that desperate, you can even 
talk to Gary Johnston personally — call him 
on (02) 9741 8555. 


Up to 190 Lumen 
ultrabright 
Luxeon 
Star LEDs 
— now in 


red shades 


Luxeon have just released new ad- 
ditions to the Luxeon M Star (3W) 
LED range — now available from Prime 
Electronics. 

Up to now, high power 3W LEDs 
have only been available in white, 
green, cyan, blue and royal blue. 

Three additional colours are now 
available — red, amber and red-orange 
— the brightest red LEDs around, with 
up to 190 lumens per single source 
(red-amber LED)! 

The new LEDs have lower forward 
voltages (typical 2.95V) but are able 
to be driven with an average current 
of 1400mA. 

Peak pulsed forward current is now 
rated to 2200mA. 

For more information, visit the 
Prime Electronics website or any of 
their showrooms (Brisbane, Sydney 
and Gold Coast). 


Contact: 
Prime Electronics 

22-26 Campbell St, Bowen Hills, QLD 4006 
Tel: (07) 3252 7466 Fax: (07) 3252 2862 
Website: www.prime-electronics.com.au 


TOROIDAL POWER 
TRANSFORMERS 
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Manufactured in Australia 


Comprehensive data available 


Harbuch Electronics pty ta 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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Network testing gear from Microgram 


Need to troubleshoot network ca- 
bling? Microgram have a couple of 
products which could make your life 
a lot simpler. 

First is a Tone Generator and Probe 
Kit, a highly practical network instal- 
lation and troubleshooting tool, which 
features a single or multi-tone signal, 
two test leads and a 4-conductor 
modular cable. 

The signal emitted by the Tone 
Generator and Probe Kit can be used 
to verify cable continuity, identify wir- 
ing faults, determine line polarity and 
voltage in network (Cat 5 and Coax) 
and modular telephone lines. 

The Probe is equipped with a tone 
amplifier and a LED indicator that 
detects audible frequency tones for 
accurate tracing and identification 
of wires. 

The Tone Generator and Probe Kit is 
priced at $129 (Cat 11520-13). 


Second is a Network Tester with 
LCD Display which will save you time 
and money. It tests a range of modular 
cables including 10Base-T (Category 
3-5), The LCD display shows the pin 
connections as well as the wiring 
scheme detected, eg 100Base / Hub. It 
is priced at $149.00 (Cat 11519-13). 


Contact: 
Microgram Computers 

1/14 Bon Mace Cl, Berkeley Vale 2261 
Tel: (02) 4389 8444 Fax: (02) 4389 8388 
Website: www.microgram.com.au 


Automate, Austronics & Electrix exhibitions for September 


Automate, Australia’s leading hi- 
tech manufacturing exhibition for the 
automation and process industries, 
will be staged for the first time at Syd- 
ney Showground, Sydney Olympic 
Park from 13-15 September, 2005. 

Automate is co-located with Aus- 
tronics, Australia’s International 
Electronics Industry Exhibition and 
Electrix, Australia’s International 
Electrical Industry Exhibition, giving 
last year’s 8479 key buyers, speci- 
fiers and decision-makers access to 
three major industry shows in the 
one visit. 

The Sydney Showground is also 


easily accessible to other major 
manufacturing centres in New 
South Wales, allowing easier ac- 
cess for more key decision-makers 
who are keen to discover the latest 
manufacturing technology, including 
robotics & automation, instrumenta- 
tion & process control, computers in 
manufacturing, test & measurement, 
hydraulics & pneumatics 


Contact: 

BOSCOMM Pty Ltd 

Level 7, 505 St Kilda Rd, Melbourne 3004. 
Tel: (03) 9868 1616 Fax: (03) 9868 1673 
Website: www.boscomm.com.au 


“Best of Show” to marcas s Map Intelligence 


Elsewhere in this issue 
we briefly report on CeBIT g 
2005. Spatial business in- 
telligence company Integeo 
was awarded “Best of Show 
— Products and Services” 
for its Map Intelligence 
product. 

Map Intelligence bridges the gap 
between business intelligence (BI) 
software and geographic information 
systems (GIS), allowing non-expert 
users to create information-rich and 
interactive maps from the contents of 
digital dashboards or spreadsheets. 

No programming knowledge is 
required to use Map Intelligence, 
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minimising the costs of 
! developing a full blown 
' GIS application. 

Integeo’s Australian 
customers include North- 
ern Territory Police, 
Queensland Rail, Austral- 
ian Customs Service and 
the Australian Department of Employ- 
ment and Workplace Relations. 


Contact: 
Integeo 
Suite 116, Bay 9, Locomotive Workshop, 


Aust. Technology Park, Eveleigh NSW 1430 
Tel: (02) 9209 4152 Fax: (02) 9209 4172 
Website: www.integeo.com 


New Fluke data-logging 
DMM package 


A productivity-enhancing package 
of tools and accessories from Fluke 
includes the top-end Fluke 189 log- 
ging digital multimeter, a USB cable 
adapter, premium test leads and alliga- 
tor clips, the Fluke 80BK temperature 
thermocouple, extended life battery 
pack, soft carrying case and the Fluke 
TPak magnetic hanger strap. The kit 
price saves the buyer more than 20% 
over separately sourced items. 

The 189 delivers high accuracy 
(0.025% basic DCV accuracy) and over 
20 different measurement functions. 
In addition, it can measure and log AG 
and DC voltage and current, resistance 
and continuity, temperature and dB, 
as well as perform diode tests. 

Data logging gives electricians, 
engineers and plant technicians a 
tremendous productivity advantage. 
The Fluke 189 captures and time- 
stamps events that exceed limits set 
by the user. 

The meter can log data for more than 
two weeks (995 points maximum), 
while the technician goes ahead with 
other productive work. 

Using the FlukeView Forms soft- 
ware included in the Data Logging 
Kit, the technician can then make the 
logged information “come alive” on 
a PC display. 

Compatible with Microsoft Win- 
dows, FlukeView Forms can display 
and overlay data from up to six DMMs 
on a single chart, to show cause and 
effect relationships or for predictive 
maintenance applications. 


Contact: 
Fluke Australia Pty Ltd 


Unit 26/7 Anella Ave, Castle Hill NSW 2154 
Tel: (02) 8850 3333 Fax: (02) 8850 3300 
Web: www.fluke.com.au 
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Denon’s new universal player first with HQV 


Hollywood Qual- 
ity Video (HQV) 
is now exclusive 
to Denon’s latest 
flagship ultra Uni- 
versal Player, the 
DVD-A1XV. 

This features a 
new standard in DVD replay. Until 
now, pristine images were available 
only to Hollywood post-production 
and broadcast facilities. 

The Realta HQV processing system 
offers professional-quality de-inter- 
lacing using four-field processing for 
video and film sources, noise and mo- 
tion adaptive pixel-by-pixel 4D noise 
reduction to reduce noise for video and 
film sources, plus detail enhancement 
that improves image detail to deliver 
standard definition pictures that ap- 
proach high-definition quality. 

The DVD-A1XV employs a highly 
advanced video scaler. A high-pre- 
cision 10-bit scaler together with a 
14-bit, 216MHz video DAC designed 
to work with HDMI and DVI digital 
video output signals, obtains optimum 
conversion to suit the output of both. 
It also means that the DVD-A1XV can 
output digital video signals simultane- 
ously to both outputs. 


Epson has launched the “Epson Color 
Imaging Contest 2005”, one of the worlds 
largest photographic and graphic arts 
contests, with hundreds of prizes including 
trips to Tokyo and more than 6 million yen 
[about $475,000] in prize money to share 
among the winners. 

Photographers of all skill levels are en- 
couraged to submit their prints in this pres- 
tigious international contest, with entries 
closing in Japan on 31 August 2005. 

There are three major award catego- 
ries: 

“Color Imaging Award” is Epson’s most 
prestigious award, aimed at artists, art 
school students, photographers, enthu- 
siasts and professionals. Entries can be 
a colour photograph or a graphic design, 
computer graphic, painting, lithograph, or 
illustration, that explores the possibilities 
of graphic expression through the digital 
processes. First prize is two million yen 
[about $A24,000] and Epson products 
valued at about $4500. 

“Nature and Human Life Photo Award” 
is aimed at photography enthusiasts and 
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Epson offering big prizes in digital photo competition 


The DVD-A1- 
XV supports a 
heavy-duty drive 
mechanism and 
vibration resist- 
ance chassis con- 
struction that 
suppresses any 
internal and external vibration, often 
the cause of signal interference. 

It is able to play virtually any 
digital disc including DVD, DVD-A, 
SACD, MP3, WMA JPEG, Photo CD, 
DVD/CD-R, +R, etc and offers every 
known current consumer based out- 
put connection including HDMI, DVI, 
Firewire, Denon LINK, Progressive 
Component, Composite, S-Video, and 
RGB (SCART). The DVD-A1XV also 
supports PAL and NTSC conversion 
and is THX Ultra certified. 

The Denon DVD-A1XV is covered 
by a nationwide two-year parts and 
labour warranty, has an RRP of $5999 
and is available at selected authorised 
Denon retailers. 


Contact: 
Audio Products Pty Ltd 

67 O’Riordan St, Alexandria NSW 2015 
Tel: (02) 9669 3477 Fax: (02) 9578 0140 
Web: www.audioproducts.com.au 


advanced amateurs who specialise in 
natural scenery, animals, plants or human 
portraits. There are two first prizes of one 
million yen [about $412,000] and Epson 
products valued at about $A500. They 
are for the best nature print of natural 
scenery, animals, plants and insects; and 
for the best human life print of people or 
man-made objects. 

“Family Snap Award” is for people who 
just love taking photographs of family 
members, friends, pets, scenery, sports, 
events, travel and holidays. There are three 
main prizes worth a total of 800,000 yen 
[about $A10,000] and numerous smaller 
prizes. 

Held since Epson introduced the first 
colour inkjet printer to the market in 1994, 
the contest allows Epson to help promote 
new forms of expression through digital 
printing and create a vibrant digital photo 
culture. 

Details of how to enter, prizes and en- 
try forms can be found at: https://www 

| n.com. mpetiti mpe- 
tition 1/competiti 
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Adaptors 


Saa At QUESTRONIX we specialise In conversion, 
aad switching and distribution equipment for VGA, 
Say video and audio. We have been serving the 
pe A audiovisual industry as well as pro, semi-pro and 
z domestic a-v equipment users since 1988. As well 
savi 35 being a 100% Australian manufacturer we also 


Sead importa range of innovative and interesting tems. 


QUESTRONIX 


Tel: (02) 4343 1970 Fax: (02) 4341 2795 
WebLINK: vestronix.com.au 
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We specialise In providing a range of Low 
Power Radio solutions for OEM's to Incor- 
porate In thelr wireless technology based 
products. The Innovative range includes 
products from MK Consultants, the worid- 
ranowned specialist manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413 Fax: (07) 4994 0311 
WebLINK: telelink.com.au 
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JED designs and ER EETA a san 

of single board computers (based on 
Wilke Tiger and Atmel AVR), as well as LCD 
displays and analog and digital 1/0 for PCs 
and controllers, JED also makes a PC PROM 
programmer and RS232/R8485 converters. 


sani Jed Microprocessors Pty Ltd 
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Our website is updated daily, with over 
5,500 products available through our 
secure online ordering facility. 
Features include semiconductor data 
sheets, media releases, software down- 
loads, and much more 


JAYCAR ELECTRONICS 
Tel: 1800 022 888 


WebLINK: www. jaycar.com.au j 


SC WEGLinn su weorinn SU EoLA OF WEOLIN Í 


: 


C WEBLINK SC WEBLINK SC WEBLINK SC WEBLINI 


SC WEBLINK SC WEBLINK SC WEBLINK SC WEBLINK 
SC WEBLINK SC WEBLINK SC WEBLINK SC WEBLINK 
SC WEBLINK SC WEBLINK SC WEBLINK SC WEBLINK 
SC WEBLINK SC WEBLINK SC WEBLINK SC WEBLINK 
SC WEBLINK SC WEBLINK SC WEBLINK SC WEBLINK 


5C WEBLINK SC W 
WEBLINK SC WEB 

C WEBLINK SC W 
3C WEBLINK SC W 
3C WEBLINK SC WE 
3C WEBLINK SC W 
3C WEBLINK SC W 
3C WEBLINK SC W 
3C WEBLINK SC W 
3C WEBLINK SC W 
3C WEBLINK SC WE 
3C wEBLIN: >” W 
WEBLINK SC VL 8 

C WrZanus SC W 
3C WFBL'K “C W 
SC WEBLINK st W 
SC WEF LINK So W. 
SC +. BLINK aC W 
<^ WEBLIN’, SC W 
SC WeoLINK SC W 
SC WEBLINK SC W 
SC WEBLINK SC W 
SC WEBLINK SC W 


This easy-to-build unit 


plugs into the serial 
port of your PC 

and can control up 
to four separate 
stepper motors via 


suitable driver boards. 
Alternatively, you can 
cascade up to four units to 
control up to 16 steppers. 
Its easy to program too. 


NTIL NOW, IT HAS BEEN rela- 

tively difficult for the experiment- 
er to properly control stepper motors 
using a computer, That’s because most 
stepper motor kits sold today interface 
the step and direction inputs lo a paral- 
lel port and then require you to write 
the software lo switch these inputs. 

If you need to incorporate limit 
switches and acceleration and de- 
celeration of the stepper molor, whal 
started oul as a simple job turns out to 
be complicated and time cousuniing. 
What’s more, parallel port designs 
can generally conirol only one or 
two motors and some designs don’t 
allow multiple boards to be cascaded 
together. 

The Serial Stepper Motor Control- 
ler (SSMC) described here overcomes 
these problems. It’s a relatively coun- 
pact microcontroller-based design 
that attaches to a PC's serial port and 
provides control for wp lo four stepper 
motors (via a suitable driver board), 
What’s more, il does away with the 
need for special software to control 
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the acceleralion and deceleration of 
the motors. Instead, you just issue 
the basic commands ancl the software 
inside Lhe microcontroller does all the 
hard work lor you. 

[Us really very easy lo program, 
There are just vine commands (see 
Table 2) and these are all entered via 
astanclard serial terminal program (eg, 
HyperTerminal). We’ll have more on 
this later. 

Want lo control more than four step- 
pers? No problem — up to four Serial 
stepper Mótor Controller boards can 
be cascaded (or “ganged ”) together and 
individually addressed. This allows 
you lo control up to 16 slepper motors, 
all from the one serial port. 

You can't do that with most paral- 
lel port designs and, in any case, the 
parallel port is rapidly disappearing 
(many laptops no longer include a 
parallel port, for example), And with 
Ihe availability of cheap USB-to-serial 
converters, this controller could easily 
be adapted for use on avy USB port. 

Fig.1 shows how the SSMC boards 
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are connected. Nolte that the SSMC 
board does nol directly drive the mo- 
lors, since it has no on-board driver 
circuilry. Insteacl, each stepper motor 
is driven via a separate driver board. 

There are several slepper motor 
driver kits available that can be used 
with the SSMC board. These include 
kits K179 (unipolar) and K142B (bi- 
polar) from Oatley Electronics. The 
unipolar driver board was originally 
published as the Mini-Slepper Motor 
Driver in the May 2002 issue of SILICON 
Culp. M can control both 5-wire and 
6-wire unipolar stepper motors, while 
the bipolar board controls 4-wire and 
G-wire motors. 

Each of these kits has step and 
direction signal inputs which allow 
the user to conlrol the movement of 
the motor, The Serial Stepper Motor 
Controller simply connects to these 
stop and direction inputs on the driver 
cards, 


enper moors 
Before moving on to the circuit 
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description, let’s take a closer look at 
the way stepper motors work. Unlike 
regular DC or AC motors which have 
commutator brushes to automatically 
switch the stator coils, stepper motors 
have no brushes. Instead, the coils 
inside a stepper motor are individu- 
ally switched by the stepper motor 
control circuit. 

The accompanying panel explains 
the differences between conventional 
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SERIAL STEPPER MOTOR CONTROLLER (SSMC) BOARDS 
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motors and stepper motors in greater 
detail, 

There are two main types of stepper 
motor: unipolar and bipolar. Let’s take 
a look at each type in turn. 


Unipolar stepper motors 


Most unipolar stepper motors con- 
tain two centre-tapped coils and these 
effectively act as four inclividual coils 
-see Fig.2(a). These motors have either 
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Fig.1: up to four Serial Stepper Motor Controller 
(SSMC) boards can be cascaded together, so that 
you can separately control up to 16 stepper motors 
from the PC. Note that each stepper is driven via a 
separate driver board (see text). 


five or six wires. Five-wire motors join 
the two centre taps together, while 6- 
wire motors bring out the centre tap 
connections individually. 

In addition, there are 8-wire unipo- 
lar stepper motors and these have four 
individual coils, with a wire for each 
end of each of the coils. 

The four coils of a unipolar step- 
per motor are individually activated 
and deactivated sequentially by the 
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Fig.2(a): unipolar stepper motors 
generally have either five or six 
wires. Five-wire motors join the 
two centre taps together, while 6- 
wire motors bring the centre tap 
connections out separately. 


Fig.2(b): bipolar stepper motors 
have only two coils and four 
wires. As a result, their drive 
requirements differ from 
unipolar stepper motors, the 
main difference being that the 
current flowing though each pair 
of coils must be reversible. 


controller. Each time this is done, the 
motor advances one step. 


Bipolar stepper motors 


Bipolar stepper motors have only 
two coils and four wires — see Fig.2(b). 
That means that the drive require- 
ments for bipolar stepper motors is 
somewhat different to that of unipolar 
stepper motors, the main difference 


being that the current flowing though 
each pair of coils must be reversible. 

Bipolar stepper motors generally 
have less steps than unipolar stepper 
motors of the same size but provide 
more torque. Note that unipolar step- 
per motors can also act as bipolar 
stepper motors if the centre taps are 
omitted. 


Circuit details 


The circuit for the Serial Stepper 
Motor Controller is shown in Fig.3. 
First, incoming data on the serial port 
(K2) is converted to 0-5V microcon- 
troller “friendly” levels by a MAX232 
chip (IC3). This data is then processed 
by an Atmel ATMEGA8 microcon- 
troller (IC). 

DIP switch S1 (2-way) is used to set 
the address of the board when multiple 
SSMC boards are plugged together. As 
shown, the switch lines are run to port 
lines PD2 & PD3, which are normally 
pulled high via two 10kQ resistors (ie, 
when both switches are open). 

Provision is also made on the circuit 
to accept limit switch inputs. These 
inputs (LS1-LS4) are fed to port lines 
PD5-PD7 & PBO which again are nor- 
mally pulled high. The 10kQ resistors 
in series with the port pins provide 
protection for the microcontroller. 


Where vo Boy Ay hte 


The Serial Stepper Motor Controller was developed by Ocean Controls, 4 
Ferguson Drive, Bainarring, Vic and all copyright is retained by Ocean Con- 


trois. Prices are as follows: 


(1) Full kit of parts for SSMC (Cat. KT-5190) 


(2) Fully assembled SSMC unit (Cat. KT-5190A) 


$55.00 + GST 
$65.00 + GST 


Visit the company's website at www.oceancontrols.com.au for pricing 
and ordering details, or phone (03) 5983 1163. Note: prices do not include 


postage. 
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This driver board can be 
used with both 5-wire and 
6-wire unipolar motors. 
It’s available from Oatley 
Electronics (Cat. K179). 
Oatley Electronics also 
has a board to drive 
bipolar stepper motors 
(Cat. K142B). 


The “Step” and “Direction” outputs 
appear at port lines PB1-PB2 & PCO- 
PC5 and are fed through to their on- 
board terminals via a 74HC245 buffer 
chip (IC3). 

K2 is a 9-pin female D-connector 
and this is used to connect the circuit 
to the PC (via an RS232 cable). This 
is also wired in parallel with K3, a 9- 
pin male D-connector which allows 
additional controller boards to be 
connected. 

The associated 18kQ resistor and 
diode D2 are necessary to allow mul- 
tiple devices to be connected to the 
serial link (see the section below on 
“multi-dropping”). 

The terminal connectors provide 
connection for power at terminal 
Vs, limit switch inputs (L1-L4), step 
outputs (S1-S4) and direction outputs 
(D1-D4). 

Power for the circuit is derived from 
a 9-12V DC plugpack supply, with 
diode D1 providing reverse polarity 
protection. A 3-terminal regulator 
(REG1) is then used to provide a +5V 
rail to power the ICs. 


Using the Controller 


The Ocean Controls Serial Stepper 
Motor Controller is controlled using a 
serial terminal program, set at a baud 
rate of 9600, with one start bit, one stop 
bit and no parity. The accompanying 
panel shows how to set up HyperTer- 
minal, which comes with Windows. 

The commands for the controller 
take the form: 

@ AA CMND XXXX 
where AA is the 2-digit number of 
the motor being addressed (between 
01 and 16 - see Table 1), CMND is the 
4-letter command (see Table 3), and 
XXXX is a numeric value associated 
with the command (see Table 2). 
When a valid command is received 
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Fig.3: the complete circuit for the Serial Stepper Motor Controller. The MAX32 chip (IC2) converts the RS232 data to 
TTL levels and this data is then processed by microcontroller IC1 to derive the step and direction control signals. 


by the unit, it responds with the ad- 
dress preceded by a hash symbol — ie, 
#AA —and this is followed by a value 
if it is requested. 


Status command detail 


The status command returns the 
state of each of the motors attached to 
a single controller board. Valid “stat” 
commands have the address of the first 
motor on the board, eg: 

@01 STAT returns the status of 
motors 01-04 
@05 STAT returns the status of 
motors 05-08 
@09 STAT returns the status of 
motors 09-12 
@13 STAT returns the status of 
motors 13-16 
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These are the four valid status 
commands. The returned value is a 
12-bit binary representation indicating 
whether the motors are moving, their 
direction and the state of the limit 
switches. Table 3 shows the general 
format. 


Multi-dropping 

"Multi-dropping” is the term used 
when connecting multiple slaves to 
one master. This is achieved by in- 
cluding a signal diode on the transmit 
outputs of the slaves, plus a resistor to 
pull the transmit line to ground when 
itis not being used. The diode prevents 
voltages produced by transmitted data 
from the slaves appearing on the trans- 
mit pins of the other slaves. 
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All the slaves receive the same 
data from the master and decode it if 
necessary, 

Fig.4 shows the basic scheme for 
multi-dropping. Note that the 18kQ 
pull-down resistor and the diode (D2) 
are included in the circuit, so you don’t 
have to worry about adding these if 
you do decide to connect several units 
together. All you have to do is plug 
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Fig.4: multiple slaves can be connected to one master controller using a 
technique called “multi-dropping”. This diagram shows how the scheme is 
implemented using diodes and pull-down resistors. 


ACCN ACCN-ACCI—~ ACCN — 2xACCI RATE + ACCI RATE 
) p ft ® 


mi., RATE + ACCI AR ~ 2xACCI Le ide 


Fig.5: the microcontroller on the SSMC board calculates the stepping times 
to determine the acceleration and deceleration - see text. 


Table 2 = me These Conmamnk 10 Control Your Stepper 
Command | Description i 
POSN Set the position that motor AA is currently at to XXXX, where XXXX is between 
-99,999,999 and 99,999,999. 


Returns the position of motor AA. 


Move motor AA to absolute position XXXX, where XXXX is between 
-99 999 999 and 99,999,999. 


RMOV Move motor AA relatively from the current position by XXXX, where XXXX is 
between -99,999,999 and 99,999,999. 


STOP Stop motor AA immediately. 


PSTT 
AMOV 


STAT Get the status of the motors (see “Status Command Detail” section in text). 

ACCN Set the maximum stepping rate in milliseconds of motor AA to XXXX, where 
XXXX is between 0 and 9999 (see “Acceleration”). If the value for ACCN is 0 
or less than RATE, then no acceleration or deceleration occurs. 

ACCI Set the Acceleration interval in milliseconds of motor AA to XXXX, where 


XXXX is between 1 and 9999 (see “Acceleration’). 


Set the minimum stepping rate in milliseconds of motor AA to XXXX, where 
XXXX is between 1 and 9999 (see “Acceleration”). 


RATE 


Nablewseorotatusmyallue 


Where M, D and L represent the movement, direction and limit switches respectively. 
For movement: 1 = moving, 0 = stopped. For direction: 1 = forward, 0 = reverse. 
For limit switches: 1 = closed, 0 = open. 
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the SSMC boards together, as shown 
in Fig.1. 


Acceleration 


Each time a command to move a 
stepper motor is issued, the Serial 
Stepper Motor Controller calculates 
the stepping times to give a gradual 
acceleration and deceleration. 

In operation, the acceleration and 
final speed are determined by the 
ACCN, ACCI and RATE parameters. 
The default values are 50ms, 2ms 
and 10ms respectively but these can 
be changed simply by issuing the ap- 
propriate command. 

When a command is issued to move 
the motor, it starts stepping at one step 
every “ACCN ms” and then decreases 
this by “ACCI ms” every step until the 
interval is “RATE ms”. Subsequently, 
as the motor approaches the final posi- 
tion, the step interval then increases 
by “ACCI ms” from “RATE ms” until 
the final position is reached, at which 
point the interval will be back to 
“ACCN ms” — see Fig.5. 


Limit switches 


As stated previously, the limit 
switch inputs are normally pulled 
high. An input is activated when a 
limiting switch closes and pulls it to 
ground. 

Fig.7 shows how the limit switches 
are wired. Note that multiple limit 
switches can be used on each motor, 
provided they are wired in parallel, 
Note also that normally open (NO) 
switches must be used. 

When a limiting switch closes, the 
associated motor stops. If the switch 
remains closed, the motor will then 
only perform a single step in response 
to each subsequent command issued. 
This can be used to back the motor off 
the limit switch one step at a time, for 
example, 


Assembly 

The assembly is straightforward, 
with all parts mounted on a doubled- 
sided PC board with plated through 
holes. Fig.6 shows the parts layout. 

Start the assembly by installing the 
resistors and diodes, taking care to 
ensure that the diodes are correctly ori- 
ented. The 9 x 10kQ SIL resistor pack- 
age can also be installed at this stage. 
It must be oriented with the white dot 
on the package (ie, pin 1 — the common 
connection) to the left. 

That done, install the capacitors and 
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the crystal, followed by the IC sockets, 
voltage regulator REG1 and the DIP 
switch, Take care with the orientation 
of the DIP switch — the “ON” mark- 
ing goes towards the terminal block. 
Regulator REG1 must be mounted with 
its metal tab towards the two 100nI 
capacitors. 

Next, add the screw terminal blocks 
and the two 9-pin “D” connectors (K2 
& K3). The DB9F (female) connector is 
mounted on the left, while the DB9M 
(male) connector goes to the right. K1 
(a 2 x 5-way pin header) is for in-cir- 
cuit programming but is not supplied 
as part of the kit. 

Note also that if you are going to 
gang two or more controller boards 
together, you will need to remove the 
screw posts from the DB9M connec- 
tors. This is necessary lo allow the 
male and female connectors to mate 
correctly when pushed together. 

Don’t install the lCs yet — that step 
comes later, after the supply rail has 
been checked. 


Testing 


To test the controller, first connect 
power (to Vs & GOM) and measure 


the voltage across pins 10 & 20 of 


IC2’s socket. You should get a reading 
of 5V. If not, switch off immediately 
and check that you have installed the 
regulator (REG1) correctly. 

If you do get 5V, remove the power 
and push the ATMEGA-8 micro- 
controller (IC1), 74HC245 (C2) and 
MAX232 ICs into their sockets. Take 
care to ensure that these ICs are all 


stepper motors are everywhere. For 
example, every computer contains sev- 
eral (ie, in the floppy and hard disk 
drives). They’re used because it is easy 
to achieve very precise positional control 
~ far better than you can achieve with a 
“normal” motor. 

Unlike a conventional motor, where you 
simply connect an appropriate voltage 
and “away she spins’, stepper motors 
require considerably more effort to get 
them to work. 

First of all, think of a conventional 
motor. It has two main components — a 
Stator, which sets up the magnetic field, 
and a rotor, which by magnetic attraction 
or repulsion turns towards or away from 
the magnetic field. 
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correctly oriented — each device is 
installed with its notched (pin 1) end 
towards the right, as shown in Fig.6. 
Make sure too thal all the IC pins go 
into the sockets and that none are 


How A Stepper Motor Works 


There's also a commutator (actually 
part of the rotor) which keeps switching 
power from one coil to the next, moving 
the magnetic field as well, so the rotor 
has to keep moving, or rotating. 

stepper motors are similar in many 
respects — they have stators and they 
have rotors — but they don’t have commu- 
tators. The magnetic fields which cause 
attraction/repulsion, and therefore cause 
the rotor to turn, are set up externally by 
the motor controller. 

In a stepper motor, one stator coil is 
first energised, repelling the rotor. Then 
that coil is de-energised and the next 
one energised, again repelling the rotor. 
Keep this up and the rotor turns continu- 
ously. By controlling which field coils are 
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folded underneath the IC or splayed 
oul down the side of the socket, 
Once all the ICs are in, connect the 
board lo the computer using an RS232 
cable and reconnect power. Set the DIP 


energised and when, the rotation and 
Stopping position of the rotor can be 
precisely controlled. 

You will hear stepper motors referred 
to as 0.9°, 1.8° and 3.6° types, and so 
on. This refers to the angle of rotation for 
one “step” of the motor — eg, a0.9° motor 
makes 400 individual steps to complete 
one fuil rotation of 360°. 

That's alot of steps, especially as each 
one can be individually accessed. And 
many stepper motors operate through a 
gearbox, multiplying that yet again. 

The speed of rotation is directly relat- 
ed to how fast you can switch current 
between the coils. This is no problem at 
low speeds but can cause problems as 
the switching frequency increases. 
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Connection Descriplion 


BR es comecin 


Enter a name and choose an icon for the connection: 


STEP 1: open HyperTerminal & set up 


a new connection. 


COM? Properties 


Stop bits: | 1 = 


Fow control (iT | 


Festos Defauits 


STEP 3: configure the port settings as | 


shown here. 


Slepper - Hyper lerminal 


fee1 stat 
lni 0 


Connecti To 


BD soa Controles 


Err detas tor the phone nuber thst you mant to dat 
} 
TO 


 Goniyhogon: Ausa 
Aigecode [e 

A E D E) 
p.Loonect using Cael z) 


on (Cees) 


STEP 2: choose that COM port that 
the SSMC board is connected to. 


ASCII Sending EA 
-| Z Send ine ends with ine feeds 
-| [Z] Echo typed chatacters locally 
Line delay: fo jn midiseconds, 
sais delay: o ] milliseconds. 
_ ASCII Receiving ~ 
| C Append ine feeds to incoming ine ends 
C) Eorce incoming data to 7-b} ASCI) 


- -e e eer 


STEP 4: click File, Properties, 
Settings, ASCII Setup and 
select the “Send line ends with 
line feeds” and “Echo typed 
characters locally” functions. 


STEP § 5: antennae the @01 STAT VEET should return #01 0 if the 
board is working correctly and nothing else is connected. 


switches so they address from 01-04 
(ie, both off) and then run a terminal 
program at 9600 baud and type @01 
STAT and press the Enter key. 
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This should return #1 0 if the unit 
is working properly and nothing else 
is connected. 

If you have an oscilloscope, you can 


Paris LISt 


2 14-pin DIP sockets (for IC1) 

1 16-pin DIP socket 

1 20-pin DIP socket 

1 2-way DIP switch ($1) 

1 DB9F right-angle connector (K2) 

1 DB9M right-angle connector 
(K3) 

6 3-way 5.08mm screw terminal 
blocks 

1 2-way 5.08mm terminal block 
(T2) 

1 8MHz crystal (X1) 


Semiconductors 
1 Atmel ATMEGA-8 programmed 


microcontroller (IC1) 

1 74HC245 octal buffer (IC2) 

1 MAX232 RS232-to-TTL level 
shifter (IC3) 

1 7805 5V regulator (REG1) 

1 1N4004 silicon diode (D1) 

1 1N4148 silicon diode (D2) 


Capacitors 

2 22pF ceramic (C1, C2) 

4 0.1uF monolithic (C3-C6) 
4 1uF electrolytic (C7-C10) 


Resistors 

19x 10kQ 10-pin SIL resistor 
array 

4 10kQ (R1-R4) 

1 18kQ (R5) 


give a move command such as @01 
RMOV 1000 and view the pulses at 
terminal S1 to confirm that the unit 
is working. Alternatively, if you don’t 
have an oscilloscope, you will have 
to connect the unit to a driver board 
and stepper motor. Just connect the 
driver board (with its stepper) to the 
S1, D1 and COM terminals and is- 
sue the above move command — the 
motor should immediately move in 
response. 

If it does, your SSMC board is 
working correctly and you can start 
programming more ambitious control 
sequences. 


Example program 

An example Visual Basic program 
with source code for controlling four 
motors is available on the Ocean Con- 
trols website at www.oceancontrols. 
com.au. This program can easily be 
expanded to control up to 16 motors 
for virtually any stepper-motor ap- 
plication. SC 
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Part 3: Making Sounds A 
Measuring femelle 


oo 


inii 
By Clive Seager* 


Last month, we programmed our Schools Experimenter board 

to respond to digital and analog inputs. This month we'll see how 
to use a sophisticated sensor for temperature measurement and 
have some fun playing mobile phone ring tones! 


In this article you will learn: 

@ how to make sounds and play 
tunes; 

è how a for...next loop operates; 

è how to connect and use a digital 
temperature sensor. 

Sounds in electronic projects are 
usually generated with an electro- 
mechanical or piezo buzzer, We’ll 
describe only the piezo type here, as 
they use much less power than the 
electromechanical types and are well 
suited for use in battery-powered 
circuits. 

A typical piezo buzzer contains 
two main parts: a piezoelectric trans- 
ducer and its driving circuit. The piezo 
transducer consists of a polarised 
ceramic material bonded to a metal 
disc. 

A voltage applied to opposite sides 


* About the author: Clive Seager is the 
Technical Director of Revolution Education 
Ltd, the developers of the PICAXE system. 
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of the disc will cause it to flex, so by 
applying a varying voltage, it can be 
made to vibrate and produce an audi- 
ble sound. The built-in driving circuit 
in a buzzer generally applies a voltage 
that varies (or “oscillates”) at a single 
frequency, resulting in a monotonous, 
irritating tone. 

In conjunction with the sound com- 
mand, PICAXE micros can generate 
a voltage at an output pin that oscil- 
lates at a programmable frequency. By 
connecting a piezoelectric transducer 
(without the inbuilt driver circuit) to 
that pin, we can therefore make our 
own buzzer for signalling purposes 
— and much more. 


Making sounds 

In use, three numbers must fol- 
low the sound command. The first is 
simply the output pin number that 
is to be driven and on the Schools 
Experimenter board, this will always 
be output 2. The second number is 


the desired pitch of the sound and can 
be between 0 and 127. As one might 
expect, a higher number generates 
a higher frequency signal. The third 
number is the length of the sound in 
approximately 10ms steps. 

The simple program in Listing 1 
shows how to use the sound command. 
In this example, three sequential tones 
of equal duration are produced. Listing 

2 shows how the three lines can be 
ative! into a single command to 
save PICAXE memory space. 

Note that on the Schools Experi- 
menter board, the piezo transducer 
and green LED share the same output 
(output 2), so the green LED will flicker 
as the sound is being generated. 


For...next loops 

Often it is useful to repeat a section 
of BASIC code a number of times. For 
example, if you wish to flash the yel- 
low LED (on output 1) five times, you 
can use a for...next loop as shown in 
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Fig.1: the digital output from the 
DS18B20 temperature sensor — 
connects to input 4 of the PICAXE 
micro via the header socket (H1), 
as shown here. The sensor also 
requires power (+V) and ground 
(0V) connections and a 4.7kQ 
pull-up resistor. 


Listing 3. In this example, variable 
b1 (b for “byte”) is used as a counter 
to keep track of the number of loops 
completed. 

Task - write a program that flashes the 
green LED 10 times when the switch on 
input 3 is pressed (you might need to look 
at last month’s article about inputs for a 
reminder). 

We can use the same for...next struc- 
ture to make the piezo play every pos- 
sible note using the sound command, 
as shown in Listing 4. The second 
for...next loop in this example shows 
how to repeat the scale in reverse by 
using a step value of -1 (the default 
step value is +1). 


Playing built-in tunes 

The sound command is great 
for making simple “beep” noises 
but is not well suited for play- 
ing musical tunes. Instead, the 


These musical commands oper- 
ate on output 2 only, so unlike the 
sound command, the play and tune 
commands do not need an output 
pin number. 

The play command is used to play 
one of the four internally pre-pro- 
grammed tunes, which are: Happy 
Birthday, Jingle Bells, Rudolf the Rein- 
deer and Silent Night. For example, 
the program in Listing 5 could be used 
to play a tune when the lid of a box 
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tune commands for this purpose. \® 
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SOLDERLESS BREADBOARD 


Fig.2: here’s how to wire up the sensor using a small solderless breadboard. 
The jumper wires can be purchased in pre-cut lengths, or you can make 
your own with solid-core alarm cable and wire strippers. 


is lifted (a “birthday box”, perhaps). 
As described last month, the program 
makes use of the LDR to sense light 
level, allowing it to play the tune only 
at the appropriate moment. 

Two numbers follow the play com- 
mand, both of which can take the value 
0 to 3. The first number represents the 
tune (0 = Happy Birthday, 1 = Jingle 
Bells, etc). The second number can be 
used to flash LEDs connected to output 
0 and/or output 4. We will not use this 


function in our experiments, so the 
second number should always be 0. 


Playing your own tunes 


The tune command is used when 
you want to compose your own tunes 
orimport them using the Programming 
Editor, as we’ll see shortly. The tune 
command has the following syntax: 
TUNE LED, speed, (note, note, note...) 
where: 

è LEDisavariable/constant (0 -3) that 


- 
a A 
e * 
A 


- 
> or 
- 


. 
E 
- 
= © a 
= 
sss; A > 
-. - 
> 


JULY 2005 69 


> 
-Aas 
= 


=- peg <mo -se = 
es a Taye. = -A 


-ame 


RE EST 


= DON = ToN =A 0o 0 0 =e Pc 


Fig.3: import RTTTL tunes or create 
your own with the Tune Wizard, 
included in versions 4.0.1 and later of 
the PICAXE Programming Editor 


specifies if output 0 and/or output 4 
toggle at the same time as the tune is 
being played. This can be used to flash 
LEDs but is not used in our experi- 
ments and should always be 0. 

@ speed is a variable/constant (1- 
15) which specifies the tempo of the 


PartS List 


1 DS18B20 temperature sensor IC 
1 4.7kQ 0.25W 5% resistor 

1 10-pin SIL header socket 

1 breadboard & jumper wire 


Where To Buy Parts 


The DS18B20 sensor can be 
ordered from MicroZed and their 
resellers, see www.picaxe.com. 


au for more information. 
single-in-line (SIL) header sockets 
are available from Altronics (Cat. 
No. P-5390). These are supplied in 
40-pin sections but are easily cut 
down to the desired size. 
Breadboards and pre-cut jumper 
wire packs are available from major 
kit suppliers. Jumper wires of any 
length can also be made using 
solid-core telephone or alarm cable 
and wire strippers. 


Star Wars Theme: 
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d=4,0=5,b=125:1a#, 116, 8d#6,8d6,8c6, 1a#6,2f6,8d#6,8d6, 
8c6, 1a#6,216, 8d#6,8d6 8d#6,2c6, Sf, Bf, 8f,2a# 216, 8d#6,8d6, 
8c6, 1a#6,216, 8d#6,8d6,8c6, 1a#6,276,8d#6,8d6, 8d#6, 1c6 


tune; and 
@ note, note, etc, are the encoded 
musical note data. 

A detailed explanation of these pa- 
rameters is beyond the scope of this 
beginner’s series. More information 
can be found in the PICAXE BASIC 
Commands manual, We also published 
details in the “PICAXE the Red-Nosed 
Reindeer” project (SILICON CHIP, Sep- 
tember 2004). 

A good way to get a feel for the tune 
command and its capabilities is to 
import a ready-composed tune in the 
form of a favourite mobile phone ring 
tone. It’s actually quite easy to include 
ring tones in PICAXE programs. Let’s 
see how. 


Importing ring tones 

With a little help from the Program- 
ming Editor and its Tune Wizard, any 
monophonic mobile phone ring tone 
can be imported and automatically 
formatted for use with the tune com- 
mand. 

Ring tones must be in RTTTL (ring 
tone text transfer language) format for 
use with this system. These are availa- 
ble from a number of internet websites, 
including Revolution Education’s site 
at www. picaxe.co.uk. 

An example ring tone in RTTTL 
format is given in Fig.4. The first step 
to importing a ring tone is to highlight 
its text in Internet Explorer (or any text 
editor if you have downloaded it as a 
file) and use the Edit -> Copy function 
to copy it to the Windows clipboard. 

Next, select PICAXE -> Wizards -> 
PICAXE-08M Tune from the Program- 
ming Editor’s main toolbar. This will 
open the “Tune Wizard” screen (see 
Fig.3). To import the tune data, simply 
select Edit -> Paste ring tone. Finally, 
click the large “Copy” button to copy 
the formatted tune command complete 
with ring tone data into your BASIC 
program. 

As a matter of interest, the program 
in Listing 6 provides similar function- 
ality to that in Listing 5 but uses the 
tune command instead of the play 
command. 

Important: in Listing 6, we’ve divid- 


We found that the jumper wires 
were a little loose in the socket, so 
we plugged a 10-way header into 
the socket first and then soldered 
our wires to that to ensure reliable 
connections. 


ed the note data for the tune command 
over several lines but in the Program- 
ming Editor, all note data must appear 
on a single line. 

Task - import a ring tone and write a 
program that will play the tune when 
the switch is pressed and the light level 
(sensed using the LDR) is low. 


Digital temperature sensor 


Last month, we used the on-board 
light-dependant resistor (LDR) and 
some simple programs to measure 
relative ambient light levels. In theory, 
we could use a thermistor (tempera- 
ture sensitive resistor) and a similar 
scheme to measure temperature. 

However, thermistors are typically 
non-linear devices and our measure- 
ments would need considerable ma- 
nipulation to give accurate results in 
degrees Celsius. An easier way is to 
use a DS18B20 digital temperature 
sensor IC. These devices contain an 
accurate temperature measurement 
circuit, with a digital output for direct 
interfacing to our PICAXE chip. 

The DS18B20 sensor’s digital output 
connects to input 4 of the PICAXE 
via the 10-way header socket (see 
Fig.1). Ifyou haven’t already installed 
this header, then you should do that 
next. 

Rather than plugging the sensor 
pins directly into the header, it is 
easier to plug it into a small external 
breadboard. Connections between the 
breadboard and header can then be 
made with solid-core wire, as depicted 
in the accompanying photograph and 
on Fig.2. As shown, a 4.7kQ resistor is 
also required for correct operation. 

Note that as input 4 is already used 
by the LDR, it must be disconnected 
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Listing 1 

main: 
sound 2,(50,50) 
sound 2,(80,50) 
sound 2,(120,50) 
pause 1000 
goto main 


Listing 6 

main: 
readadc 4,b1 
if b1 > 80 then play_tune 
goto main 


play_tune: 


tune 0, 6,($AA,$85,$43,$42,$40,$8A,$C5, 


Listing 2 

main: 
sound 2,(50,50,80,50,120,50) 
pause 1000 
goto main 


$43,$42 ,$40,$8A,$C5,$43,$42,$43,$C0, 
$65,$65,$65,$EA,$C5,$43,$42,$40,$8A, 
$C05,$43,$42,$40,$8A,$C5,$43,$42,$43,$80) 
goto main 


Listing 7 


Listing 3 
main: 
forbl=1to5 
high 1 
pause 100 
low 1 


pause 100 
next b1 
end 


main: 
readtemp 4,b1 
debug b1 
pause 100 
goto main 


Listing 8 
main: 
readtemp 4,01 


if b1 > 25 then too_hot 


Listing 4 
main: 
for b1 = 0 to 127 
sound 2,(b1,20) 
next b1 
for b1 = 127 to 0 step -1 
sound 2,(b1,20) 
next b1 
goto main 


if b1 < 15 then too_cold 


temp_ok: 
low 0 
high 1 
low 2 
goto main 


too_hot: 


high 0 


Listing 5 

main: 
readadc 4,b1 
if b1 > 80 then play_tune 
goto main 


low 1 
low 2 
goto main 


too_cold: 


low 0 


play_tune: 
play 0,0 
goto main 


from the on-board circuits by moving 
position 4 of the 4-way switch (SW2) to 
the “off” position (leave all other con- 
tacts in the “on” position for now). 

The program in Listing 7 is almost 
the same as the LDR test program from 
last month, except that we’re using 
the readtemp command here instead 
of readadc. The readtemp command 
reads the temperature value from the 
DS18B20 sensor, which is then dis- 
played on the computer screen with 
the aid of the debug command. 

The final program this month (List- 
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low 1 
high 2 
goto main 


ing 8) demonstrates how your system 
can act as “cold-warm-hot” indicator, 
using only the DS18B20 temperature 
sensor and the three on-board LEDs. 
Task - write a program that plays a mu- 
sical tune when the temperature drops 
below 20°C. 


Next month 


Next time around, we’ll look at 
controlling devices that move. Motors, 
servos and solenoids are all on the 
menu, so start looking through that 
junk box for motors to salvage! SC 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Simple infrared remote 
control extender 


UT ANODE 


C 
3.5mm MONO OR LEAD (OR 


TRACK 
FO PLUG UNDER PC BOARD) 


REMOTE IR LED 
AT SLAVE VCR, ETC 


ADDED LOW PROFILE 
3.5mm MONO OR 


STEREO SOCKET WIRING 


K Pe AN 
CABLE CAN BE LIGHT FIGURE-8 OR 


A 2-CORE BELLWIRE IF LESS THAN 30m LONG 


This ultra-simple remote control 
extender is ideal for use with a hid- 
den video recorder. The recorder is 
a Panasonic NV-SD200 and is used 
as part of acamera surveillance sys- 
tem. A PICAXE-08-based circuit is 
used to detect events and control the 
recorder, It also flashes a LED near 


Improved stability 


for Dr Video 


The Dr Video Mk 2 video stabiliser 
(SILICON CHIP, June 2004) works well but 
in my application, there was a problem 
with the clamping level during blank- 
ing. A “kick” in the level across each 
field was noticed, as well as a slight 
slope under each video line. 

It appeared that sampling (via IC2b) 
was occurring at times in the vertical 
blanking period when the black level 
was not “clean”, This was fixed by add- 
ing an AND gate and op amp for signal 
buffering, as shown. The extra parts 
can be mounted on prototyping board 
and should include a 100nF decoupling 
capacitor between +5V and ground. 

Any unused logic and op amp inputs 
should be tied to ground. 

Nick Graham, 

Sydney, NSW. 
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the monitor to indicate the number 
of events since last viewing. 
Strangely, the NV-SD200 model 
refused to work with a number of 
commercial infrared remote control 
extenders, hence the need for this 
design. Asa bonus, it uses less pow- 
er than a traditional extender (no 


COMPOSITE VIDEO OR Y (LUMINANCE) 


+5V 


4 


E La 
3. 5g 
De 


plugpacks) and the remote can still 
be used in the normal manner. 

As shown, an additional 5mm 
infrared LED is mounted directly in 
front of the equipment to be control- 
led. This is cabled back to a conven- 
ient location near the monitor and 
terminated in a 3.5mm plug. 

To modify the remote control 
unit, break the circuit to the an- 
ode of the existing infrared LED 
and wire in a 3.5mm headphone 
socket. In most cases, the LED will 
be accessible without dismantling 
the circuit board. The purpose of 
the socket is to allow the existing 
infrared LED to operate normally 
when the jack is unplugged. 

If the socket won’t fit inside the 
case, then a very short flying lead 
with a moulded in-line socket can 
be used instead. By using light-duty 
figure-eight cable, the transmitting 
LED could be 30m or more from the 
hand-held remote control without 
problems. 

Ron Russo, 

Kirwan, Qld. 
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Cordless drill 


auto-charger 


The ridiculously low price of 
battery-powered drills means that 
like myself, many readers will have 
been tempted to buy one or more for 
the toolbox. The recently advertised 
price of $17.99 for some 12V models 
is less than the retail price of the 
NiCd batteries alone! 

A series resistor is all that’s used 
to limit output current in the charg- 
er base supplied with these models. 
This works OK if you remember to 
turn the unit off once the batteries 
are fully charged (after about five 
hours) but it’s too easy to forget this 
important step. 

It’s possible to considerably im- 
prove the function of the charging 
circuit for little cost, eliminating 
the need to switch off the unit and 
extending battery life. This can be 
achieved by modifying the original 


ADD EXTRA 
FILTERING 


charger base and adding a PICAXE- 
based control circuit, as shown in 
the above circuit diagram. 

The circuit can be constructed on 
a small section of prototyping board 
and installed inside the charger 
housing. Modifications to the ex- 
isting circuit are limited to adding 
a 470uF filter capacitor across the 
plugpack input rails and breaking 
the circuit to the negative battery 
contact and the anode of the LED. 
Light-duty hook-up wire is then 
used to connect the two sections 
together, as shown. 

The PICAXE microcontroller 
(IC1) controls the charging by 
switching the negative side of the 
battery pack with a logic-level Mos- 
fet (Q1). It also drives the existing 
“power” LED to indicate battery 
status. 

An analog-to-digital input (ADC1) 
of the PICAXE is used to sample the 
battery voltage via a resistive atten- 


As you can see, we pay good money for each of the “Circuit Notebook” 
contributions published in SILICON CHIP. But there’s an even better 
reason to send in your circuit idea: each month, the best contri- 
bution published will win a superb Peak Atlas LCR Meter valued at 
$195.00. So don’t keep that brilliant circuit secret any more: sketch 
it out, write a brief description and send it to SILICON CHIP and you 


could be a winner! 


uator and RC filter. The result from 
the readadc command allows the 
program to roughly determine the 
charge state of the pack. A flat bat- 
tery pack results in the maximum 
4-hour charge, whereas intermedi- 
ate terminal voltages result in either 
a 1-hour or 2-hour charge. 

When a battery pack is inserted, 
the LED is flashed for the number of 
hours that it will be charged. Once 
charging is complete, the Mosfet is 
pulsed only briefly at several second 
intervals and the ADC input read. 

The result is used to detect 
when the pack is removed, al- 
lowing the software to reset it- 
self for the next charge cycle. 
Note: due to space constraints, we’re 
unable to reproduce the PICAXE 
BASIC program for the charger here, 
but it can be downloaded free from 
wwwsiliconchip.com.au. 

Clive Allan, 

Glen Waverley, Vic. 
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Cireult Notebook — Continued 


+5V 
(FROM PC BOARD) 


RGB-to-component 


video converter fix 


Some set-top boxes have RGB 
video outputs, whereas wide- 
screen TVs typically have colour 
difference (Y, Cr and Cb) inputs. 
The “RGB-to-Component Video 
Converter” (SILICON CHIP, October 
2004) provides a simple solution 
to this problem. 

I constructed the converter from 
a kit of parts but could not get it 
to produce a picture on my TV. 
Examination of the three colour dif- 
ference signals with an oscilloscope 
revealed that none had the neces- 
sary sync pulses that should occur 
during the blanking intervals. This 


Transistor makes 


high-power zener 


High-power zener diodes are 
expensive and hard to find, particu- 
larly above the 10W level. In certain 
applications, a power transistor can 
be used as a substitute. 

The base-emitter junction of an 
ordinary transistor acts like a zener 
diode when operated in reverse 
bias. The actual breakdown volt- 
age varies according to the type of 
transistor and manufacturer. 

To obtain a specific reference 
voltage, a simple test circuit can 
be constructed as shown in the dia- 
gram at right, using a series resistor 
of about 1kKQ and a 15V DC supply. 
Suitably rated silicon diodes can 
be added in series with the “zener” 


SILICON CHIP 


TO PIN2 
OF IC2a 


explained the lack of a picture, as 
some sets present a blank screen if 
sync is missing. 

It was expected that the RGB 
source would include “sync-on- 
green”, which in the converter cir- 
cuit would propagate through to the 
Y (luminance) output for use in the 
TV. Two popular set-top boxes were 
tried, but neither provides the sync- 
on-green function. However, they 
do have composite video outputs. 
This little add-on circuit extracts 
the sync pulses from the composite 
signal and adds them to the Y out- 
put to correct this deficiency. 

A fourth RCA input socket can 
be added to the front panel of the 
converter to accept the composite 


to increase the overall breakdown 
voltage, with each diode adding 
about 0.7V. 

A Motorola TIP31C transistor 
was found to have a reverse break- 
down of about 9.0V, whereas for a 
Motorola 2N3055, breakdown was 
somewhat higher at 11.6V. 

Editors note: transistors could 
conceivably make very simple, 
high-power shunt references. How- 
ever, unlike zener diodes, their P-N 
junctions are generally not designed 
to conduct current “evenly” when 
in avalanche mode. 

In other words, It’s impossible to 
know what the maximum safe level 
of reverse current would be for a 
particular device. 

Michael Ong, 

City Beach, WA. 


signal from the set-top box (or other 
appliance). The appliance may have 
a composite output in the form ofa 
separate RCA socket or as part of the 
SCART connector. Alternatively, 
the “Y” channel of a Y/C output 
can be used as the source. 

Referring now to the circuit, 
the composite video signal is first 
terminated with a 75Q resistor and 
excessive chroma or noise is at- 
tenuated with a simple low-pass RC 
filter, formed by the 560Q resistor 
and 470pF capacitor. The signal is 
then AC-coupled to the input of an 
LM1881 sync separator IC. 

The separated sync pulses ap- 
pear on pin 1 of the LM1881, after 
which they’re inverted by transistor 
Q1. The result is injected into the 
Y signal path by feeding it into the 
input (pin 1) of op amp [C2a on 
the converter PC board. An 8.2kQ 
series resistor effectively sets the 
sync level at about 0.3V. 

The circuit was built on a small 
piece of Veroboard (approx. 20 x 
40mm) and attached to a vacant area 
of the PC board with double-sided 
tape. The project works very well 
and achieves the desired results, 
improving resolution and eliminat- 
ing “crawling” around the edges of 
high-chroma pictures. 

Graham Bowman, 

Duncraig, WA. 


+12Va 


SWITCHING 
SIGNAL 


OV o 


12V DC PLUG PACK 


CABLE CAN BE OVER 20m LONG 


Low-voltage remote 


mains switch 


This circuit allows a 240V mains 
‘appliance to be controlled remotely 
via low-voltage cabling and a push- 
button switch. 

The mains appliance (in this 
case, a light bulb) is switched with 
a suitably-rated relay. All of the 
electronics is housed in an ABS box 
located in proximity to the appli- 
ance. The pushbutton switch and 
plugpack are located remotely and 


+12V 


OV 


SWITCHING 
SIGNAL 


can be wired up with 3-core alarm 
cable or similar. Cable lengths of 
20m or more are feasible with this 
arrangement. 

When the switch (S1) is pressed, 
the input (pin 8) of IC1c is briefly 
pulled low via the 10uF capacitor, 
which is initially discharged. The 
output (pin 10) immediately goes 
high and this is inverted and fed 
back to the second input (pin 9) 
via another gate in the quad NAND 
package (IC1d). In conjunction with 
the 1MQ resistor and 470nF capaci- 


Completely NEW projects - the result of two years research & development 
® Learn how engine management systems work 
® Build projects to contro! nitrous, fuel injection and turbo boost systems 


® Switch devices on and off on the basis of signal frequency, temperature and voltage 
@ Build test instruments to check fuel injector duty cycle, fuel mixtures and brake & temperature 


Mail order prices: Aust. $A22.50 (incl. GST & P&P); Overseas $A26.00 via airmail. Order by 


12V RELAY WITH 
250VAC/6-10A 
RATED CONTACTS 


O ACTIVE IN pst 


tor, IC1d eliminates the effects of 
contact “bounce” by ensuring that 
IC1c’s output remains high for a 
predetermined period. 

The output from IC1c drives the 
clock input of a 4013 D-type flip- 
flop (IC2). The flipflop is wired 
for a “toggle” function by virtue of 
the Q-bar connection back to the D 
input. A 2.2MQ resistor and 100nF 
capacitor improve circuit noise 
immunity. Each time the switch 
is pressed, the flipflop output (pin 
13) toggles, switching the transistor 
(Q1) and relay on or off. 

Note that all mains wiring must 
be properly installed and com- 
pletely insulated so that there is 
no possibility of it contacting the 
low-voltage side of the circuit. 

Bob Hammond, 

Engadine, NSW. 


Intelligent 


phoning (02) 9979 5644 & quoting your credit card number; or fax the details to (02) 9979 
6503; or mail your order with cheque or credit card details to Silicon Chip Publications, 
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siliconchip.com.au 
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LAs HhO)WC. Pre-Catalogue Sale 


my 14 G | j 
Aaea Available Next Month 
| C2 TALVU 


E A eel In your issue of Silicon Chip Magazine 
| | The 21st edition of the Altronics catalogue is out next 


li | month! Look out for your issue included with Silicon 


Video Baby Monitor 
Anewhightechsolutionfor | 
video monitoring anywhere in 
your house, Incredibly easy to 
set up, no messy wiring or diffi- 
cult setup procedures! 
Features + 2.4GHz « AV output 
. Headphone output 


= | 


f f B b + 
i Chip magazine or pick one up from our Perth or | Siara ted lighting for 
Sydney stores. It features hundreds of new and night use + Supplied Also great 
ug r e 
| | exciting products! | with 2 plugpacks. surance 


a. Se —— ES 


TRUE RMS Datalogger with RS232 Replace un toe 


remotes with ONE. 


LIMITED 
STOCKS ONLY! 
muitimeter, packed with SRC-9200 
Í ‘foatures and value! Universal 
Excellent for R&D, — Touchscreen 
service Work and 5 Remote. 


Coffee table 


FEATURES + Dual display covered in 
(frequency, AC voltage & remotes again? 
temperature) Tired of juggling 
-10 Location memory a handful of 
g Time mode with alarm, remotes just to 
clock and stop watch watch a movie? Jd 
+ MIN, MAX, AVG and This stylish 
relative modes « Decibel >*18f backlit 
= measurement « Capacitance 0 1098 touchscreen 
and inductance measurement seston remote control can learn 


, + Temperature mode « + Continuity 
and diode test » Logic test- Fused 20A input 
+ Data hota and run mode 


all the functions of up to 
8 regular remotes. 


Prevent Permanent 
Battery Damage 


Great for cars, boats, 
yachts and caravans! 


Secure your tools 


Great for tools, test equipment, 
camera gear, CD’s etc. All lockable. 


N 0700 


T 5010 CD Case: 3 | RAP $33 
430 x 245 x 175 Tired of forking out $100+ for 
| SER batteries when you leave your car 
5 J or boat sitting for a few weeks? 
T5010 This solar charger keeps your 
BRE $79.90 battery in top condition, even 
over long periods of inactivity. 


=100mA charge rate. 
l “Will riot charge dead flat batteries. 


T 5000 | 

Custom Case: Be prepared Y 

430 x 245 x 175 for any job! ~> 
Great for the G 


glovebox or 6 
toolbox! 


T 5020A 
Tool Case: 


À 


Features 17 handy tools \ Í | 
eyi 


ina single unit such as 
knives, Saw, Can opener, 


z > 
460 ed, 150 screwdrivers, ` 
pliers, cutters ete! 
T 5020A Amazingly handy for those 


RRP $49 quick jobs in the field! 


Measure distances Metalwork 
atthe press œ made easy! 
of a button! Great for cutting out odd 


shaped holes. Allows you 
to “nibble” aluminium, 
plastic or thin steel 

with amazing 

accuracy. 


This fantastic digital 
ultrasonic tape measure a 
tells you distances in an } 
INSTANT! Super easy Ri, “TF 
operation. A handy built in 12355 
laser allows you to see exactly 
what you're measuring. Max 
distance 13m. 


RRP $19.95 


_ Turn your headphones 


Stock up on 
quality 
solder 


+e thick r resin 
core solder. 


These REDBACK® speaker systems deliver punchy, powerful 
and clean sound that you'd expect from the world’s leading 
brands of PA speakers. The titanium diaphragm compression 
tweeter and diecast aluminium frame bass driver deliver 
amazing sound output, making them 

(iy perfect for large venues such as halls, 
pubs, function centres etc. Supplied 
with stands for side mounting in fold- 
back applications. Both 8 ohm. 


= = 
PEO N 


Tr gH 
s - 


Performance power, 


amazing price! 
Extraordinary value for 
money. All models have 
excellent frequency response {10Hz-50kH2), producing smooth crisp sound even at max 
power! Features - Whisper quiet operation » Fan forced cooling « 6. 3smm & RCA inpute 
- Binding post, 6.35mm & Speakon® outputs «Ahostof $ Sonn | | 
protection features • 2 year warranty » 2 ch. operation only $ 


aaisa | asss f asso 


Blema W110 - A 4154 Blama W220 - A 4156 Blema W330 - A 4158 2 x 300W 
Power into 42 x 170W Power into 402 x 350W Power into 4Q2 x 450W soaked Ra 
Power into 802 x 100W Power Into 802 x 200W Power into 802 x 300W RRP $495 


Deluxe Multimedia Headset 
for VolP 


Incredibly comfortable 
to wear even for long 
periods; 3.5mm Jack 
connections. Also 
great for gaming! 


New model! 
New low price! 


Power your laptop on the road! 
Simply plugs Into your cars accessory socket 
and provides power to a laptop, Selectable 
output voltages 15, 16, 18, 19, 20, 22 and 
24VDC, up to 3.5A (regulated). Supplied with 
6 adaptors to suit most laptops. — 


Handy Hygrometer & 
into SURROUND =e) Ey y see 
katy ale ea dal Great for home brew kits, cella 
This tiny USB adap- § a g è reat oe ed rew kits, ce a 
tor Interfactes with l o or just keeping an eye on the 


weather! Features a jumbo LCD dis- 
playing inside & outside tempera- 
tures, Waterproof sensor makes it 
TWh perfect for aquariums. Also 
features temperature alerts 
and max/min hold functions. 


supplied audio software to 
create surround sound on 
regular headphones. Great 
for having theatre style sound white 
watching DVD's on your laptop! 
Suits Windows 98SE, Me, XP, 2000. 


CLEARANCE! 
SAVE 35% 


Pod 
—— a 


Go Anywhere Soldering! 
GREAT FOR THE HANDYMAN OR AUTO ELECTRICIAN! 

Don't fumble around in tight spots with a mains soldering iron! 
Increase your productivity by getting those difficult wiring jobs 

out of the way quickly. 80 watts of heating power. 


“4790 TTP O, 


— @ 
M 8226 4 I| ón 
ano ssa te SAVE $70! So: | 


Pro Dual Tracking Power Supply 

3 POWER SUPPLIES IN ONE 2 x 0-30V 3A 

PLUS Auxiliary 1.5-6V 5A output! 

Superb quality power supply for testing, repairing or 
R&D on complex equipment with split voltage rails. 


Built-in digital volt & current meters for precision accu- 


racy. Supplies can operate Independently, In series, or 
parallel. Features + Overioad & short circuit protected 
+ Excellent regulation + Floating outputs 


600A True RMS AC/DC Clamp Meter 


Accurately 
measures 

AC or DC 
current toa 
MASSIVE 600A! 
A professional quality unit with advanced 


Useful tools & more... 


Hobbyist Mini Drill Kit 


Great for engraving, projects, auto repairs, 

modeilers and hundreds of other small s” 
jobs around the home! Includes: 4 
grinding stone bits, cutting disc, 
four chucks, 5 PCB drilis and $39 


Identify plugpack. Powerful motor 13301 
those tiny makes it perfect for customising nissai 
components, without stralning your eyes. 300mm instrument panels, 

adjustable gooseneck. Great for stamp and coin 

collectors, electronics enthusiasts, techniclans, Crimp with EASE! 

model makers, seamstresses, jewellers and much No more fumbling 


more! 5 diopter magnification for 
viewing tiny objects. 
Spare fluoro A 0969 $8.50 


Features an ultra-bright fluorescent 
tube for extra crisp,clear view! 


“WALKIE TALKIE” 40 ch. 
UHF Radio BARGAIN! 


No licence required! Perfect handheld radio for 
recreation, building sites, 4WDs, hikers, 
campers etc, Features: « Backlit LCD 
* Channel scan + Call tone + Battery 
indicator « Dual channel monitor 


with poorly 
designed 
crimpers! These 
pro-quality RATCHET action crimpers 
are designed to be easy on the hands, and will ensure connec- 
tors have a vice like grip. Suits kwik connectors Z Smig lugs. 


BONUS! Receive a FREE H 1800 crimp 


6 Amp Solar Charge 
Controller 


features such as true RMS AC measurement, [AM PAs) 
resistance, temperature, capacitance, zero & EPTO 
hold functions - All supplied with a handy 
carry case & test leads. Max input 600V. 


Essential for instrument fitters & electrical tradespeople! 


» VOX « Repeater mode + 0.5W. 
Requires 4x AAA batteries, 


BONUS! Buy a pair of 


UHF radios and receive a 
FREE charger (X 0553). 
Valued at $14.85 x 0510s 


RRP $154.95 


45W Adjustable Soldering Station 


An excellent multi purpose 
soldering iron. Perfect for 
service technicians, schools, 
engineers, R&D, production 
work etc. Features: 

+ Japanese ceramic RRP 
heating element for S 50758 12V L3Ah $19.50 


Sealed Lead Acid Batteries 


Premium grade SLA's. Excellent for alarm 
systems, portable power, etc. 


long life + Temp ome 
adjustable from 250° S 5080A 12V 3Ah $24.95 
to 430°C S 50908 12V72An $3650 
lS $5098 12V12Ah $4200 

solitheen Receive 3 FREE . 


tips (T 2421, S 5062 GV 1.3Ah $9.95 


À T2430, T 2432) 
Valued at $31.35 


@eGcco Bargain Dome Camera 

Utilises a SHARP® colour CCD sensor for a 
high quality picture. Its 130° wide angle lens 
is perfect for monitoring larger areas. Easily 
$ mounts to ceilings, under eaves etc. 

1 50 Camera angle can be quickly adjust- 
SELICE ed as required. 330 lines resolution. 
RAP $185 M 9236 plugpack to suit $12.95 


S 5063 6V 3.3Ah $12.95 


S 5073 6V 12Ah $16.95 


Secure entryways 

without the need for 
traditional 
locks! 


K 9300S 
HOT PRICE! 


“Hawk-Eye” Camera $79 
Stylish low profile, flush 
mount design is perfect for 
mounting in areas where a 
regular dome camera would be unsightly. B&W 
420 line res. M 9243 plugpack to suit $18 


$9105 


RAP $99 


(SC June ‘04) 
O@ccn This module interfaces easily 
to an alarm or doorstrike to pro- 
vide a simple way to secure areas. 
Operates simply by waving an 
encoded tag in front of the receiv- 
er. Great for home or business 
use. Supplied with one keyfob tag, 
extras $9.95 ea (K 9302). Card 
tags $5.95 ea (K 9303). 


Get a 2nd ID tag of your 
1 
choice! Save up to $9.95! 


“See-In-The-Dark” 


$ 
Dome Camera 15 


with audio. 

Save 10% on this fantastic 
compact, dome camera 
with a super sharp image, DAY OR NIGHT! 
B&W CCD, 380 lines resolution. 

M 9243 plugpack to suit $18. 


S 9112A 
RRP $85 


O9 cco 


Express Order Hotlines 
Fax 1300 789 777 


Phone 1300 797 007 


Great for portable $39 
power systems on N 2075 
4WDs, caravans etc. 
Suits wet or dry cell 
batteries. 6A charging current. 
Dipped In an epoxy resin 
allowing it to be utilised in 
damp or humid areas. 


Work from any 
Imitation Gaffa! angle you like! 
The tape with Gyroscopic Bench 75mm Vice 
1001 uses. Allows you 360° freedom 
48mm x 40m when working without hav- 


ing to undo the vice! Great 
for any serviceperson’s or 
enthusiasts workbench. 


‘20 


T 2960 
RAP $27.95 


Secure Your Home Today! 


Professional CCD Cameras 


Hurry, limited stocks! 


Affordable professional 
surveillance cameras. 
Fantastic image quality! Suits 
C or CS mount lenses (wé 
recommend S 9181 $19.95). 
Includes professional features 


RRP $129 


r 
- 51 65 such as auto gain control and 
\ _ owe backlight compensation. 
. ——— S 9166B Colour + Audio 
4 s HOT PRICE! § 9151 B&W 


Video Door Phone 
Check who’s at the door before opening it! 


A safe and easy way to monitor your front 
© door day or night! When the call button is 
© pushed the base station will show vision of 
your visitor and allow them to speak with 
you directly. Coupled with a S 5385 door 
strike ($47.20) & M 9274 power supply 
($21.95) you can even 
$4 VAL remotely unlatch your front 

S 9410 door/gate visitors in. 
ck & White only. 


RRP $199 


More great bargains... 


Type in the dark - minus the typo’s! 


Great for home theatre PC’s! ppn = 


The finest quality blue backlit keyboard we 
have tested! Soft touch low profile keys with 
full size key layout. USB connection 
Organise your sim card with ease 
` ” Why spend ages trying to edit names, 


numbers and messages on your tiny 
ae keypad? Import all the 
info onto your computer 


an compact SIM card reader. 
Comprehensive editing ‘Suits Windows: 
| software included 985E/XP/Me/2000; 


12 in one card reader & USB hub @ 
* Great for laptop users « Stylish and _ 
durable aluminium finish » High 
speed USB 2.0+3 USB 

ports + Suits Compact 

Flash, Smart Media, MMC, 
Secure Digital, IBM Microdrive, — 
Memory Stick, Mini SD and more! 


Compact Black PERAR 
For rack mount — -è 
systems, h hi-fi a f 


tionality ‘of 104. Plus handy multimedia ~ 
‘keys. USB or PS/2 connection, Only 285mm wide! 


blood pressure 
Portabie, compact and 
accurate! Measures your 
systolic, diastolic and heart 
rate. An in built memory 
records your progress from 
week to week! Great for anyone 
with blood pressure PELS 


Upgrade the old mercury thermometer 


C 


With in-built fever alar m! 


A must have for all family first aid kits. Now 
there is no need to rely on old glass ther- 
mometers which break easily, take long peri- 
ods ta measure and are difficult to read. 


a 


x 4035 


HRP $12.50 


Take roiled without fuss! 


1-ear body temperature mete: A 
Accurately r measure oe E Body 

temperature in seconds, at the push of a 

button! Simply place it against your ear for ] 

an accurate body temperature reading. Great {Im 
for checking kids, even infants - no pain or ŒŒEE 
annoyances. With 20 disposable hygienic 

covers. X 4031 spare hygiene covers 
Pk40 $8.95 


Ensure your first aid kit is prepared J 
with this essential mee'==' accessory X 4030 
RAP $39 


for easy editing with this 


Test LAN cables FAST! 


ATTENTION: DJ’S & MIX-MASTERS! 
This ultra compact LAN tester will 


ensure you never have a faulty 

cable on your network ever again! 
instantly displays the status of all | 
cable conductors (shorted Bins omnis 


Straight or crossover —e | CD Player with Pitch/Sync & Cue Functions 
cable Identification). Finally a well priced CD player made with both 

Suits most common amateur and professional DJ's in mind. The inbuilt 
pitch function allows the track playback speed to be 
modified on the fly. The sync feature allows a brief increase or 


RRP $349 


Portable decrease in track speed for beat matching by DJ’s. Finally, the 
é cue selector allows playback from a specific moment in the 
Data selected track. Lightweight & rack mountable; perfect for 
Storage ' mobile DJ’s. It's even versatile enough to be used in 
A great way to home/studio music production for creating samples & loops. 
move data from ‘ 
work to home. ! Total wireless freedom: Up to 70 metres! 
No drivers needed for i ~> 
use with XP or 2000. | 
Mini USB Travel Mouse | 
With retractable USB cord to’ RAP $439 
keep your laptop case neat 16 channel UHF wireless microphone receiver. For musicians, | 
and tidy! vocalists, halls, clubs, pubs and more. Easily connects into © 


existing audio systems to provide a wireless microphone for 
announcers, musicians etc. Up to 6 systems can operate in 
the same area simultaneously. XLR or 6.35mm balanced 


Great for laptop users! 


Cat5e 305m Boxes outputs. Transmitters available seperately. 
Make your own custom aa f 
patch leads or network atin al? Lavalier transmitter. À 
your house, Top quality ( C 8907 
cathe in a convenient and 4A i 

Bi apel mic 
Tarni Now <a | fe Wea to suit $85 
w 2761 blue in pink! ie, per box 
W 2762 pink. RAP $213.50 © ou 


Popular components _ 
HUGE Electrolytic Caps 


Suit power supply or amplifier circuits, 


High Power Star LEDs 


SUPER BRIGHT 1 WATT OUTPUT! "Va LIMITED 


STOCKS! 


low voltage lighting. Very little heat 


i RRP 
generation compared to SA} 
incandescent tights. RG710 A000 63V $950 F 
Z 0247 Red R6712 4000ut SV gw I 
Z 0248 Green 20252 Warm White $ 
Z 0250 Orange Z 0253 Blue ee OTE 
Z0251 White Z0261 Warm White with lens R 6742 1000Uul 100V $28.00 


Waterproof Float Switch S 


No fuss PCB press ‘n peel film 


AS EASY AS 1, 2, 3! 

1. Photocopy/laser print 
2. iron onto your PCB 

3. Etch your new board! 
Pack of 5 A4 size sheets. 


Perfect for water tank systems such as » 
rain or waste water management, actl- ` 
vating boat bilge pumps etc. 

Fully immersible. Can be used to 
activate pumps or electric valves 
when liquid levels change. 200V 0.5A 


6.35mm Jack Plugs ~~ 
STOCK UP AND SAVE! ENSE a t 
Packs of 10. 


RRP $31.50 


10A DPDT Heavy Duty Relays 

Great for high 1ior 2for 
current switching. A 95 $49 
BONUS FREE 
RELAY BASE! 


SAVE 25% 


Handy terminal blocks 


S 4310S 12v DC 
S 4312S 24V oc ` 


S 4314S 240V AC” $9 P 0057 Mono 


RRP $50.50 


P 0060 Stereo 
RRP $64.50 


3 Pin XLR Plugs BULK BRIDGES! 


STOCK UP MAKE YOUR OWN Save 33% on these high quality 
AND SAVE! MIC LEADS! ~ = 
Bags of 50 hy 35A metal bridge rectifiers. 

‘ Packs of 10. j” KBPC3504 400V. 


P 2033 3 Way 
RAP $32.50 


P 2032 2 Way 
RAP $20 


RRP $40.50 $ RAP $38.70 


Express Overnight Delivery 


For orders received by 2.00pm WST. Country areas please allow up to 48 hours. * 


Great savings on kits... 


Resellers 
Robot Builders = 


Motorised Base — ALBANY Leading Edge Hi-Fi 98412077 
All the motors, gears | BUNBURY Leading Edge Hi-Fi 97216222 


A truly professional quality 
amplifier module, so good in 


i 
| ESPERANCE ) 

fact, we also sell it pre-built to wheels andfeetyou) GERALDTON MRIS 90057555 
our PA clients! it utilises need to build your own robotic machine! | JOONDALUP Lantaztic 93010521 
an extremely low noise, N Great for those enthusiasts who want to make | KELMSCOTT Electronix Mart 94954433 
high performance TR their own custom robots. wae Greal Southern Comm. 98814881 

toroidal transformer. Vie 
oe RMS into 80 BALLARAT Wiltronics 53342513 
cio aa Create dazzling LED Hatters & enap | BEACONSFIELD Eclipse Securily 97689007 
* 200V SCM | BENDIGO PCB Electronics 54444044 
« Fits into a 2U rack ay ‘02) | CASTLEMAINE Siar Electronics 54705433 
case « 0.007% distor- Incredibly easy to | CLAYTON Rockby Electronics 95628559 
tion @ 200W build, this cool LED | CRANBOURNE — G&C Communicalions 59963298 
chaser has 32 super- hea at She im | CRESWICK MB Radio Supplies 53452205 
. bright red LED's that PN NY CROYDON Truscotts Electronics 97233860 
Remote control volume kit gh - a aie | DANDENONG Telecoms Pty Lid 97933339 
can light up In 12 differ GEELONG Academy TV 52481621 
(SC June ‘02) Can be built ent patterns. Powered by 12V DG: | HORSHAM Hobby N Tans 53822319 
into just about any audio | LEONGATHA Gardner Electronics 56622861 
project, such as amplifiers, ¢ Power equipment up to 24V in your car MELTON Tandy 97431233 
pears st Aids toich ot a Bae” (SC June 2003) Allows you to a o 
class to your home made audio Bai run equipment in your car NUNAWADING Semtronics 98733555 
gear! A 1013 remote to suit $32. SELE kaj which requires more than the AtrAONICS TECS Imports 98777071 


RRP $39.95 12V your car battery can AE PACKENHAM Get Smarl Hi-Fi & Repairs 59414886 


supply. Adjustable from 13.8- F PRESTON Preston Electronics 94840191 
Subwoofer Controller Kit: 24V @ maximum of 2A. $35 SWAN HILL Lateral Communications 503922322 
ADD SERIOUS BASS WODONGA Exact Electronics 60565746 
= TO YOUR HI-FI Can even be used as an 12V SLA K 6320 e Raneye Ply Ltd 56724774 
S (SC Dec ‘95) Designed by battery charger (>6.5Ah only) RRP $44.95 | BATHURST Leading Edge 63323189 
y, ~~ 10 or 12 inch subwoofer and its Monitor your engine’s air/fuel ratio! | ANR pater e e 
Y ad bound to Impress your mates. A (SC Jan t03) Areal time mixture LITHGOW Leading Edge 63523333 
! subwoofer module with loads of ~ meter for unleaded cars. Prevent MIRANDA Call Us Electronics 95427008 
RRP $39.95 features: » Adjustable frequency crossover damage from detonation or over NEWCASTLE WEST Henchman Products 49654444 
- Volume control + Preamp » Phase shifter + Suits bridged or © rich fuelling by monitoring $ NORTH al <. E 
; 4 55 PENAITH Penrith Light & Sound 47222223 
single channel amps » Requires 12V AC supply (M 9265 $15.95) ` your air/fuel ratio. Also has PORT MACQUARIE John Fettell Radio 65811341 
a lean/rich bat graph! Great MAR | SANS SOUCI Marine Connecl 95831710 
Bass Display Kit SAVE OVER 30% for performance cars! RRP $64.95 ; SMITHFIELD _ Chantronics 96097218 
(SC Feb ‘01) Displays SYDNEY David Reid Eleclronics 92671385 
WATERLOO Herkes Electrical 93193133 
4 VU level meters ranging 5 Don’t get stuck with a flat battery! | WINDANG Mad Electronics 42977373 
between 32Hz to 160Hz. 33 (SC May ‘02) A handy kit which | WOLLONGONG Newtek Electronics 42271620 
Perfect for seeing what your K 5410 will shutdown devices once the ROMO | WYONG Pro Disc Entertainment 43531100 
subwoofer really gets down to! to iexckee battery reaches minimum volt- i i A ANE Dakon RL HI Er 
age for your car to start > 33 BOWEN HILLS Prime Electronic Comp. 32527466 
H K 4080 CAIRNS Pentacom 40321710 
Sub Bass Extender Kit Great for anyone with a car fridge! mapen] CLONCURRY Access Electronics 47422590 
(SC April 2005) Can provide . HERVEY BAY Leading Edge 41283055 
4 n nearly an extra octave of bass LONGREACH Access Electronics 46580500 
response from your existing hi-fi mh Power up USB o oe le ee 
sy 4 0 Elect. Supplies 54436119 
speakers. Suitable for sealed and vented devices with ease MARYBOROUGH baado Ede dises] 

jee are it is sure to supply an added boost g ecg 
Pply (SC Oct 04) This tiny kit allows MOUNT ISA Outback Eleclronics 47433475 


to your hi-fi or home theatre. Supplied with a 
blank jiffy box case. 


ROCKHAMPTON Access Electronics 49221058 
TOREOPOWSESCBNNBISHEMEIIBEN) SOUTHPORT Prime Electronic Comp. 58312599 
hard drives, printers etc froma } townsvitte Solex 47754522 

single power source. sa 
ADELAIDE Aztronies 62126212 


AMAZING VALUE! 


25W Amplifier Module 


(SC Dec 93) Great low cost $4 6 Keep a keen eye on your “= BRIGHTON Force Electronics 83770512 
test amplifier! Very easy to g~ BLAIR ATHOL Aztronics 83496340 
assemble. Ideal introduction K 5113 240V power usage | HOLDEN HILL Force Electronics 82617088 
o audio circuits for students GUAYAKJ S its REALL | MT. BARKER Force Electronics 83911133 
ia beinan ERREEN < > 7s Find Sets Hy MURRAY BRIDGE Force Electronics 85321433 
g V | costing you fo run WOODVILLE STH. Force Electronics 83471188 
RMS into 4©. Includes heatsink. Power ff your appliances! TAS 
supply available seperately, {SC July 04) This energy meter HOBART Active Electronics 62310111 
Ly allows you to monitor every EAA Active Elecironics 63347333 
512 Headphone Amplifier | electron you use! itsimply connects CHRISTCHURCH Global PC 33776086 
(SC May 02) A simple and inline with your appliances and provides usage RICCARTON Global PC 33434475 


K 5506 


$ y 7 Fah : nan ete ot effective line level booster for | figures In both kilowatt hours (kWh) or dollars. K A600 
X F Sain raising headphone volume | GreatWay to budget energy within the home or RADEI AETRONICS 
a without a noticeable increase in distortion. | business and reduce operating costs! = 


Max 90mW @ 82. - Phone 1300 797 007 


= Automate your | 
Jam along to your Orbea lighting | Fax 1300 789 777 
f it l D i ies , MAIL ORDERS C/- P.O. Box 8350 
avourite songs: => ete (SC June ‘03) Automatically Perth Business Centre, W.A. 6849 
(SC October 00) Play along PAs a switch on/off equipment at Sydney Retail Store: 
with your favourite songs, 52 ? dusk/dawn. Great for those 15 Short St. Auburn N.S.W. 2144 


through your headphones or Y who want to run garden Perth Retail Store: 
stereo. Great way to learn & perfect new riffs. K 5536 lights or even to automate lighting when K6025 ie 174 Roe St. Perth W.A. 6000 
Easy to build and use. RAP $27.95 you go on holiday to fool burglars! ARP $64.95 


Sale ends July 31st 2005 


Prices stated herein are only valid tor 
the current month or unlil stocks run 
out. All prices include GST and 


NO RISK 14 day money back quarantes® It you ore digsatintiod with out goods tor any reaton rerum to our pramisds within’ 14 days or a full rotund (less 


transport coats}. Returned Hors must be in NEW condition with all packaging and instuctions © Altronics 2005 Whilst all possible care is takon, 
Altromes takes no responsibiiity for any loss of damage howsonver caused. sullered by u reader with respect to any matter or thing ralerned 


Altronics’ new 290W 
Aussie-made PA Amp 


A few months ago, Altronics were pretty excited about their brand new 
250W PA “Redback Phase 4” mixer/amplifiers and wanted us to have a 
look at one. In fact, it was so new that we had to wait some time for it... 


e anxiously awaited its delivery because we 
Wia a major sporting event coming up where we 

could give it a “baptism of fire” evaluation against 
equipment we knew and trusted. 

As Murphy’s law always has it, the amplifier (Altronics 
told us it was the first one off the production line) didn’t 
quite make it in time (it arrived just two days after the event 
— of course!) so, while we were able to give it a preliminary 
check-out, we couldn’t easily give it a real-life run until 
recently. 

Testing a high power PA amplifier is normally not quite 
as simple as testing a stereo amplifier or 
similar. Amplifiers are normally tested 
in two parts — on-bench testing using 
dummy loads to see if they meet manu- 
facturer’s specifications, then evaluation 
by ear using high performance, known speakers to see how 
they sound. 

True PA amplifiers have an extra “wrinkle”— they’re 
normally designed to work into 100V (or 70V) lines. This 
is to minimise I?R losses over long speaker lines. 

Our dummy load setup was never really intended to 
cater for 100V-line amplifier measurement. 


100V lines 


Maybe some explanation is needed. PA Amplifiers almost 


—_ - 


— 
— a ee 
ee al 
== 5 
SS ial reat 
——aa St 
C imam! email 
oS ee 
EES ee S 
aS SS eee 
== Sse E 

. A 
ES D EE 
Ea Ss ee 
m ee a 
SSS SS E 
SS wen 20 


Power output into a 4Q load. It didn’t quite make the 250W 
mark but the difference is too small to be noticed. 
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always use a transformer to step up their output to a nomi- 
nal 100V level (some older ones are 70V). This is fed into 
the lines going off to the speakers, which themselves have 
another transformer to step the voltage back down again. 

This results in a much lower line current to the speak- 
ers. As line losses are a square of the current times the 
line resistance and, by definition, long speaker lines area 
feature of most PA installations (each with perhaps several 
ohms resistance), this can make a very significant differ- 
ence, especially at high power levels. 

The other advantage of running “100V lines” is that all 
the problems of speaker impedance 
matching blissfully disappear! 

Instead of worrying about speaker 
combinations in series and parallel to 
keep to a (say) nominal 82 at the ampli- 
fier, all 100V line speakers are run in parallel —all you need 
do is add up the power ratings of all the speakers in the 
system and ensure the total is kept at or under the power 
rating of the amplifier. 

So if you have a situation requiring a couple of 35W 
speakers, four more 25W speakers and eight 10W speak- 
ers, you simply run them all in parallel on your 250W 
amplifier. 

Need to add a couple more speakers to fill in some 
“sound holes”? Most PA speakers have selectable power 
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ae a response is 50Hz-12kHz (-3dB) and ae 
test shows that’s just about spot on! 
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The front of the amplifier has a clean, uncluttered layout - 
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though we did find the “up and down” positioning of the level controls took a bit of getting 
used to (we’re more used to a straight horizontal layout as per a multi-channel mixer). The LED indicators, 
bargraph included, all make life easy when you’re busy programming an event! 


tappings so if you need to, you can reduce the power of 
one or several speakers as required to keep that total under 
the 250W figure. 

Having said all that, the new Altronic Redback Phase4 
PA amplifier can be run into 100V, 70V or low impedance 


But that’s something you could get used to. 

On the right side of the front panel are several LED 
indicators, used to show an input signal, signal overload, 
signal peak, excess temperature and power. There’s also a 
LED bargraph VU meter showing program level from -24dB 


(4-16W) loads. So it is one very flexible 
amplifier. Note that we said “or” — you 
cannot run combinations of loads (eg 
100V and 822) at the same time. 

So it turns out we could check the 
amplifier using our bench testing setup 
and the low impedance outputs. But in- 
the-field testing would have to wait until 
another opportunity arose where a 100V 
line system was in use. 

Recently, that opportunity did arise 
— and this is the result! 


Appearance 


The Redback Phase4 250W PA Ampli- 
fier is housed in a black, 2U rack-mount- 
ing cases. Overall dimensions are 483w 
x 330d x 88h and it weighs in at a fairly 
hefty 19.5kg. Having two big transformers 
(a power transformer and 100/70V line 


Specifications 


250W RMS 
Distortions: sissies sss.aceeeie <0.5% @ 1kHz 
Speaker output: . .70V, 100V or 4 - 162 
Line output: ...... 6002 balanced, 0dBV 
Frequency response: 
Mic inputs: ...... 50Hz -12KkHz, -34B 
50Hz -15kHz, -3dB 
Input Sensitivity: 
Mic inputs: .......... 3mV balanced 
100mV & 1V 
Signal to noise ratio (limiting bypassed): 
Mic inputs: .. >75dB below rated output 
Aux inputs: .. >81dB below rated output 
Tone controls: 
BASS? 2c. nchide Ena si +10dB @ 100Hz 
MODI: s swen. coen oe +10dB @ 10kHz 


through OdB to +3dB, the final LEDs 
being yellow and red respectively to 
show overload. 

A whopping big power switch and 
Redback/Phase4 logo round out the 
centre of the front panel, with airflow 
slots on the left and right sides and of 
course the rack-mounting flanges with 
their handles. 

Just try picking the amplifier up 
from the horizontal using the han- 
dles...if you can, you’re a stronger 
man than I, Gunga Din! (with humble 
apologies to Rudyard Kipling). 


The back panel 


Here’s where all of the inputs and 
outputs are located along with con- 
trols to set the amplifier up the way 
you want it. 


output transformer), at least partly explains this. 

Level controls for the six inputs, a master level control 
and separate bass/treble controls are all on the left side of 
the front panel. While clearly labelled, we found the verti- 
cal arrangement of controls at least somewhat confusing, 
being used to channel-1 to channel-x arranged left to right. 


\. Ipecrusz} 104 | 2a eee 
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Each of the input channels can be configured for micro- 
phone (3-pin XLR) or line (2x RCA) via its own 4-way DIP 
switch. The other switches in the DIP set select line input 
sensitivity (100mV or 1V), VOX priority (for inputs 1-3) 
and whether phantom power is on or off. 

As the above implies, with an optional board, channels 
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Here’s the business end of the amplifier - the inputs and outputs. Each of the DIP switches change various input functions. 
They’re a tad tiny for fat fingers but most users would set them once and forget them. At lower left are the three different 
outputs (100V, 70V and low impedance); above that connections for remote volume control, PTT and switched 24V DC. 
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Inside the beast, looking from back to front. Dominant 

are the power (left) and output (centre) transformers. 
Interestingly, the output transformer is not a toroidal type. 
The fan-cooled heatsink is clearly visible at the right of this 
photo. 


1-3 can also operate in VOX mode (voice operated switch), 
meaning that the amplifier outputs when there is an input 
signal. Another option is an internal alert/evacuation 
tone/siren board, which when activated takes priority for 
emergency use. 

To be picky, I found the dip switches fiddly with my fat 
fingers but this is hardly a criticism of note because in most 
installations, the amplifier would be “set and forget”. It’s 
only people like me who want to move an amplifier between 
various events who might find this a problem. 

Also on the back panel are the output terminals: 100V 
line, 70V line and low impedance (4-16), all screw termi- 
nals protected by aclip-on plastic cover which I proceeded 
to lose within a few minutes (sorry, Mr Altronics). 

As well as another XLR connector offering preamp output 
there is also a pre-out/main-in provision so you can add 
effects if you wish. Another DIP switch allows the preamp 
output to be pre- or post- the master volume control. A pair 
of RCA terminals also gives a tape output. 

The amplifier is normally powered from the mains (via 
an IEC cable, supplied) but can be powered from 24V DC 
when in a portable situation, or an emergency application 
if the mains fails. There is even inbuilt provision for keep- 
ing a 24V battery trickle charged (300mA). 

Finally, one other handy option is provision for a remote 
volume control — a standard 500Q pot can be wired into the 
system via ordinary figure-8 (ie, unshielded) cable to give 
volume control up to 100m away from the amplifier. A pair 
of screw terminals on the back make this simple. 


In use 


I tested the amplifier using both microphone and line 
level inputs, the latter with a variety of program material 
ranging from tape and CD players through to a portable 
MP3 player. I also tested both 100V line and low imped- 
ance outputs. 

I was very impressed with the “crispness” of the output, 
even when the wick was well and truly wound up. (To 
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anyone on the northern beaches who wondered where that 
very loud Beach Boys music was coming from on the long 
weekend, sorry...) 

This amplifier compared more than favourably with an- 
other 250W brand I regularly use. Distortion, by the way, is 
quoted at <0.5% @ 1kHz — that’s pretty good for a PA amp. 
.. actually it’s very good! 

I have collected quite a variety of microphones over the 
years — some good, some oh well and as you might imag- 
ine they have sensitivities all over the place. However, all 
performed as expected on the microphone inputs (3mV 
sensitivity). The better microphones sounded very good 
indeed. 

Signal to noise ratio is better than 75dB below rated 
output on microphone and 81dB on line inputs. 

Using PA horns it was difficult to judge the adequacy of 
the bass control — no matter how much boost you apply you 
cannot get much bass out of those babies — but the treble 
control certainly showed there was plenty of boost and cut 
available. Claimed control for both is +10dB. 

By the way, this was never intended to be a hifi amplifier 
—itis a PA amplifier. So the frequency response of 50Hz- 
12kHz (-3dB) might not appear to be too spectacular in 
these days of DC to daylight — but for its intended use, it’s 
more than adequate. 

In fact, too low a frequency response in a PA amp is 
an invitation for hum and other noises to rear their ugly 
heads. 

There are several levels of protection built in. First 
of all there is automatic output limiting, preventing the 
voltage exceeding 110V at any time to prevent damage to 
speakers. 

There is also overload protection, reducing the output 
current (instead of blowing a fuse, which my other ampli- 
fiers tend to do — always at the worst possible moment). A 
front panel LED flashes to warn of the problem. 

There is of course fuse protection on both the AC and DC 
circuits but these are a “worst case” scenario, protecting 
the amplifier when the other methods have failed. 

The amplifier is also fan-cooled, the fans automatically 
switching in as required. 


Price, availability 

The Redback Phase4 250W PA Amplifier (Cat A4085) is 
available from Altronic Distributors, 174 Roe Street Perth 
WA 6000 (PO Box 8350 Perth Business Centre WA 6849). 
Phone (08) 9428 2188. 

It has a recommended retail price of $1065, which com- 
pares well to imported amplifiers of similar capability. 

There is a 125W version available (Cat A4075) which 
sells for $875. It looks pretty much identical but is about 
5kg lighter. The warranty on both systems was five years 
but in the last few days has been increased to a whopping 
ten years. We’ve never heard of anything better! 


Recommended? 

Now we know what Altronics were getting excited about! 
If you need a high power PA you’d go a long way to better 
this one. 

Most users would rate our few criticisms as nit-picking; 
it performed flawlessy and did everything we asked of it. 

The fact that it is designed and assembled in Australia 
is a bonus! sc 


siliconchip.com. au 


Electronic 
Projects 
For Gars! aS 


17 TOP 
CAR PROJECTS TO BUILD 


High-Energy Universal Ignition System; High-Energy Multispark CDI 
System; Programmable Ignition Timing Module. Digital Speed 
Alarm & cL Digital Tachometer With LED Display; Digital Voltmeter (12V or 
24V). . Blocked Filter Alarm; Simple Mixture Display For 
Fuel-Injected Cars; Motorbike Alarm; Headlight Reminder. 
Engine immobiliser Mk.2; Engine Rev Limiter. MI; 4-Channel UHF Remote 
Control; LED Lighting For Cars; The Booze Buster Breath Tester; Little £ 


Subwoofer: Neon Tube Modulator. (Q 


ORDER DIRECT FROM SILICON CHIP PUBLICATIONS 


Mail orders: PO Box 139 Collaroy, NSW 2097 Direct Order Prices: 


Phone Orders: 02) 9979 5644 (9-5, Mon-Fri) Aust: $14.95 (incl. GST & P&P) 
Fax orders: (02) 9979 6503 (24 hrs, 7 days) NZ/asia Pacific: $18.00 via airmail 
Email orders: silchip@siliconchip.com.au Rest of World: $21.50 via airmail 


See: 
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Last month, we published the circuit details 
for JED Micro’s new low-cost ATmega32 
development board and described the 
various I/O options. This month, we show 
you how to assemble it and go on to describe 
several popular software development and 


programming options. 


SSEMBLY OF THE AVR200 is 

quite straightforward as the PC 
board is a plated-through, double- 
sided design with solder resist on both 
sides. To reduce component count and 
simplify construction, most resistors 
are contained in single-in-line (SIL) 
arrays. 
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In its standard configuration, the 
board provides eight analog inputs 
or digital inputs/outputs, 11 digital 
inputs and nine Mosfet outputs. Also 
included are a real-time clock, buff- 
ered I?C port and RS232 serial port. 

Ifthe standard port I/O arrangements 
are not suitable for your application, 


PtP2-JBy/EDISCHOELL 


Managing Director, JED Microprocessors 
Pty Ltd. 


then most port lines can be swapped 
from inputs to outputs or vice versa 
with only minor component changes. 
It is therefore important to examine the 
various options carefully before start- 
ing assembly, to ensure that the correct 
parts are installed from the outset. 
We covered the various options in 
detail last month. In summary, the kit 
contains all of the components needed 
to configure all available port lines (28) 
as inputs, if desired. Eight of these can 
be either analog or digital inputs, with 
the remainder being digital only. 
Note that the remaining four port 
bits of the ATmega32 are dedicated to 
the I?C and RS232 serial interfaces. 
Conversely, if more than the stand- 
ard nine port lines are required as out- 
puts, then up to 12 additional Mosfets 
can be installed for a full complement 
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Fig.5: use this diagram 
as an aid when 
assembling your board. 
Socket strips are needed 
for resistor packs RP2- 
RP7, with all others 
being soldered directly 
into the board. Of the 
six packs, only RP5 & 
RP6 are installed in the 
standard configuration 
shown here. To install 
optional items, follow 
the silkscreen overlay 
printed on the board 
and the instructions in 
the text. 
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of 21 outputs (still giving seven dig- 
ital inputs). The extra Mosfets are not 
included in the basic kit but can be 
ordered separately from JED. 


Preliminaries 


To help make construction easier, 
we've organised our description into 
logical steps, first assembling the 
components common to all configura- 
tions. We then separately describe the 
assembly of the components needed 
for each port (A-D) in turn, with the 
standard configuration shown first and 
the optional configuration (if any) im- 
mediately after. 

We recommend that you map out 
your desired I/O port configurations, 
including requirements for any ad- 
ditional features (eg, RS485 port and 
high-resolution voltage reference) and 
read the entire assembly instructions 
before commencing construction. 


Power supply 

The power supply section should 
be assembled and tested first. Begin 
by installing the LM2940T voltage 
regulator (U3). It mounts horizontally 
on the board, so first bend its leads 
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PORT B 


at 90° about 6mm from the body and 
trial fit it into position to ensure that 
the hole in the tab lines up with the 
large hole in the PC board. Adjust the 
lead bend as necessary, then position 
the TO-220 heatsink between the regu- 
lator and the PC board (see photos). 
Finally, fasten the assembly in place 
using an M3 screw, nut & flat washer 
before soldering and trimming the 
regulator’s leads. 

All other components related to 
the 5V power supply should now be 
installed. These are the 2-way terminal 
block (J1), DSS706 filters (LC1, LC4- 
LC8), all 100nF monolithic capacitors 
and the four 33uF tantalum capaci- 
tors. Note that the positive leads of 
the tantalum capacitors must go in as 
indicated on the overlay diagram, oth- 
erwise they’ ll be destroyed in a flash at 
power on! The power indicator circuit, 
consisting of the LED and 1kQ resistor 
(R7), can also go in now. 

Now connect a 6-18V DC power 
source to the input terminals on J1 
(note polarity) and power up. Check 
for correct operation of the power sup- 
ply by measuring the voltage between 
the ground and output terminals of 
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PORT D 


the regulator (U3). You should get a 
reading of between 4.75V and 5.25V. 
Note also that the LED power indicator 
should light. 


Common assembly 


Rather than a conventional 40-pin 
socket, the ATmega32 (U2) is mounted 
in two 20-pin socket strips. As with all 
other headers and socket strips used in 
this project, these must be cut down 
from the longer sections supplied in 
the kit. This is done using a sharp util- 
ity knife or a pair of side-cutters. 

When installing the socket strips, 
make sure that they’re seated all the 
way down on the PC board and at right 
angles to it before soldering. Once 
that’s done, install all of the compo- 
nents that go underneath the micro- 
controller. This includes the TL7726 
hex clamp ICs (U5 & U6), the real-time 
clock IC (U7), 32kHz crystal (X2) and 
100uH inductors (L1 & L2). 

As usual, take care with the orienta- 
tion of the ICs and zener diodes. Note 
that U5, U6 & U7 must be soldered 
directly into the board. Don’t use IC 
sockets, because it will not be possible 
to fully insert U2 later on. 
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TYPE A: 
RESISTORS WITH A COMMON [PIN 1 hae 
ALSO KNOWN AS 'PULL-UP/PULL-DO 


Fig.6: both “common” 

and “series” single-in-line 
resistor packs are used in 
this project. Here’s how 
they’re wired internally. 
As you Can see, orientation 


1294 12345 is , 
3 x 47k TYPEA AXATKTYPEA is important with the pull- 
up/pull-down type, with 
pin 1 being the common 
connection point for the 
resistor array. 
1234 12345 


TYPE 8: 
RESISTORS WITH SEPARATE CONNECTIONS, 
ALSO KNOWN AS 'SERIES' TYPE. 


123456 
3 x 4.7k TYPE B 


Re piet 


123456 


Next, install reset switch SW1, the 
DS1233 reset IC (U1), the 3.6864MHz 
crystal (X1) and the 27pF capacitors. 
The crystal is supplied with an insu- 
lating washer that fits over its leads to 
isolate the underside of the package 
from the PC board. Make sure that this 
is in place during installation. 

Note also that the “arrow” on the 
top of the reset switch should point 
towards the “RESET” marking on the 
overlay. 

To complete the common part of the 
assembly, install all of the connectors 
and headers, including the screw-ter- 
minal blocks (J2-J5 & J9-J12), the D9 
connector (J8), IC headers (J6 & J14), 
SPI header (J13), and links L13-L18, 
with attention to the following: 

Before installing J13, cut pins 7-10 

off flush with the plastic carrier us- 
ing side-cutters or pull them out with 
a pair of pliers (see Fig.5). Note that 
J13, J14, L13 and L14 are cut down 
from longer dual-row header strips, 
whereas links L15-L18 are cut down 
from single-row strips. 
_ Port A-analog/digital inputs (stan- 
dard): install eight 7-pin socket strips 
in locations L4-L11. Again, these are 
cut down from the longer strips sup- 
plied in the kit. 

Various components are plugged 
into the strips to perform basic signal 
conditioning functions ahead of the 
port inputs, as described in Pt.1. 
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Bx-2-472 


1293945678 
4x 4.7k TYPE B 


123456768 


At a minimum, each input should 
have a series resistor (see Fig.4a) to 
protect the microcontroller (in con- 
junction with the TL7726 voltage 
clamps). Eight 10kQ resistors are pro- 
vided in the kit for this purpose. 

Port A - digital outputs (optional): 
the socket strips (L4-L11) are also 
installed if you wish to use port A as 
low-current digital outputs. In this 
case, a small resistor (about 100Q) 
should be inserted in series with each 
output (see Fig.4a). 

The socket strips must not be in- 
stalled if you want to use port A as 
high-current Mosfet outputs. Instead, 
the Mosfets and their 10kQ gate pull- 
down resistors (Rpg) are soldered 
directly into the PC board in place of 
the socket strips (see Fig.4f). 

Note that the Mosfets are not sup- 
plied in the kit but can be ordered 
separately from JED, part number 
MTD3055VL. 

Important: while it is possible to mix 
digital inputs and outputs on port A, 
it is not recommended to mix analog 
inputs and digital outputs, as noise 
from the outputs may cause inaccura- 
cles in analog readings. 

Analog reference (standard): if 
the +5V (Vec) supply is to be used as 
a voltage reference, link L3 must be 
shorted by “blobbing” it with solder. 
Conversely, if the internal +2.56V 
band-gap reference is to be used, the 


link is simply left open and the selec- 
tion is made under program control. 

Precision analog reference (op- 
tional): parts for the 4.096V preci- 
sion reference are optional and can 
be purchased separately from JED as 
part number AVR200-REFK. Included 
in the option pack are a MAX874CPA 
voltage reference IC (U4), 2.2MQ and 
3.3MQ resistors (R1 & R2), 1MQ trim- 
pot (VR1), 47nF capacitor (C14) and 
4,.7uF tantalum capacitor (C15). After 
installing all of these parts, the output 
from U4 (pin 6) must be trimmed to 
precisely 4.096V by adjusting VR1. 

Port B — digital inputs (standard): 
to configure port B for all digital in- 
puts, first install 6-pin socket strips in 
positions RP5 & RP6. A 4.7kQ, 5-pin 
common resistor pack can then be 
plugged into each of the sockets. As 
described last month, one end of the 
socket strip is connected to +5V (pin 
6) and the other to ground (pin 1). This 
means that the resistor packs can be 
used to perform a pull-up or pull-down 
function simply by orienting them 
correctly in the socket strips. 

Next, install 4.7kQ 8-pin series re- 
sistor packs in locations RP7 & RP15, 
and six 4.7V zener diodes in locations 
Z6-Z9. Make sure that you have the 
banded (cathode) end of the zeners 
around the right way. Leave location 
RP1 empty, as it’s only required when 
using port B for high-current outputs, 
as described below. 

Port B - digital outputs (optional): 
the upper (PB4-PB7) and/or lower 
(PBO-PB3) bits of port B can be used as 
low-current digital outputs, if desired. 
For example, to use the upper lines as 
outputs, leave out RP6 and install four 
low-value series resistors (about 1000) 
in place of RP7. A similar scheme can 
be applied to the lower lines. 

Provision has also been made to 
use the lower four lines (PBO-PB3) as 
high-current outputs, if desired. To do 
this, leave out RP5 & RP15 and install 
MTD3055VL Mosfets in locations 
F1-F4. These devices are available 
separately from JED. A 4.7kQ, 5-pin 
common resistor pack must also be 
installed in the RP1 position. 

Naturally, if you decide to expand 
“upstairs” via J13, then many of these 
port bits will not be available for gener- 
al-purpose use on the screw-terminal 
blocks (J11 &J12). This means that you 
may be able to leave out some or all of 
the resistor packs mentioned above. 

Port C - TWI (IC) port: the lower 
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two bits (PCO & PC1) of port C are used 
for the I?C port. By default, the I7C port 
is “buffered”, so links L24 & L25 (be- 
neath U11) must remain open. Install 
the 82B715 buffer (U11), the 1.5kQ and 
330Q pull-up resistors (R3, R4, R9 & 
R10), and the two 10Q series resistors 
(R11 & R12). The two 4.7V zener di- 
odes (Z1 & Z2) that protect the micro’s 
inputs should also be installed. 

If you want to connect non-butfered 
I?C devices, do not install U11, R9 & 
R10 but do install the two series resis- 
tors (R11 & R12). Note, however, that 
these must be 1002 rather than the 10 
values shown on the diagrams. In addi- 
tion, links L24 & L25 must be shorted 
by bridging them with solder. 

Port C — digital outputs (standard): 
in the standard build, the upper six 
bits (PC2-PC7) of port C drive power 
Mosfets to provide high-current open- 
drain outputs. All that needs to be 
installed here are the Mosfets (F5-F 10) 
and the two 4.7kQ, 6-pin series resistor 
packs in locations RP8 & RP9. Loca- 
tions RP2, RP3, RP13 & RP14 remain 
empty. 

If desired, all of these bits may also 
function as low-current digital outputs. 
In this case, omit all the Mosfets and 
resistor packs mentioned above and 
install low-value series resistors (about 
10092) in place of RP13 & RP14. 

Port C — digital inputs (optional): 
to use PC2-PG7 as digital inputs, do 
not install the Mosfets or RP8 & RP9. 
Instead, install two 5-pin socket strips 
in locations RP2 & RP3. That done, 
4.7kQ 4-pin common resistor packs 
can be plugged into these sockets to 
perform pull-up or pull-down func- 
tions, as described earlier. 

Next, install six zener diodes (Z710- 
Z15) in locations RP8 & RP9Y. These 
do not appear on the circuit or overlay 
diagrams, but are simply soldered 
vertically into the holes left vacant by 
the two resistor packs. Check that you 
have the zeners around the right way; 
the anode ends connect to the ground 
plane on the topside of the PC board. 


Parts List for AWRZ00 (Standard Buile) 


1 AVR200 PC board 

6 DSS706 EMI suppression 
filters (LC1, LC4 — LC8) 

1 3.6864MHz crystal (HC49U 
package) (X1) 

1 32.768kHz miniature watch 
crystal (X2) 

1 BR1225/1VC 3V lithium cell 
(BATT 1) 

2 100uH miniature axial inductor 
(L1, L2) 

1 sub-miniature slide switch (SW1) 

1 10-way 2.54mm pitch DIL 
boxed header (J6) 

1 9-way right-angle female ‘D’ 
connector (J8) 

1 6-way 3.81mm pitch screw- 
terminal block (J3) 

3 5-way 3.81mm pitch screw- 
terminal block (J2, J11, J12) 

4 4-way 3.81mm pitch screw- 
terminal block (J4, J5, J9, J10) 

1 2-way 3.81mm pitch screw- 
terminal block (J1) 

2.54mm pitch SIL header strips 
(see text) 

2.54mm pitch DIL header strips 
(see text) 

2.54mm pitch SIL socket strips 
(see text) 

1 M3 x 6mm screw, nut & 
washer 

1 TO-220 heatsink 


Semiconductors 

1 DS1233 5V reset IC (U1) 

1 ATmega32-16P microcontroller 
(U2) 


Finally, install 4.7kQ 6-pin series 
resistor packs in locations RP13 & 
RP14. 

Port D - RS232 (standard): the lower 
two bits of port D (PDO & PD1) are re- 
served for use as the transmit/receive 
data lines for the serial port. To build 
the standard RS232 serial interface, 


4-Band Code (1%) 
brown black orange brown 


brown green red brown 
brown black red brown 
orange orange brown brown 
brown black black brown 


1 LM2940T-5.0 low-dropout +5V 
regulator (U3) 

2 TL7726 hex voltage clamping 
IC (U5, U6) 

1 DS1307 real-time clock IC (U7) 

1 MAX202E RS232 transceiver 
IC (U8) 

1 P82B715 bi-directional I?C bus 
buffer IC (U11) 

9 MTD3055VL Iogic-level 
Mosfets (F5 —F13) 

18 4.7V 0.5W zener diodes 
(Z1-Z18) 

1 3mm red LED (LED1) 


Capacitors 

4 22uF 10V tantalum (C9-C11, 
C16) 

8 100nF 50V monolithic ceramic 
(C1-C8) 

2 27pF ceramic disc (C12,C13) 


Resistors (0.4W, 1%) 
8 10kQ (see text) 

2 1.5kQ (R3, R4) 

1 1kQ (R7) 

2 330Q (R9, R10) 
2 109 (R11, R12) 


Resistor packs 

3 4.7kQ 4-pin common resistors 
(RP2-RP4) 

3 4.7kQ 5-pin common resistors 
(RP1, RP5 & RP6) 

6 4.7kQ 6-pin series resistors 
(RP8-RP14, RP16) 

2 4.7kQ 8-pin series resistors 
(RP7, RP15) 


install the MAX202 (U8) first, followed 
by the five 100nF capacitors (C4-C8) if 
not already in place. Links L20 & L21 
should also be shorted by bridging 
them with solder. 

In its most basic configuration, the 
RS232 port does not provide hardware 
handshaking; the RTS/CTS lines are 


5-Band Code (1%) 

brown black black red brown 
brown green black brown brown 
brown black black brown brown 
orange orange black black brown 
brown black black gold brown 
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RS-232 CONNECTOR CONFIGURATION 
UNK SETTINGS 


Fig.7: links L13 & L14 are used 

to set the RS232 port mode. The 
default configuration is “DCE” 
with no handshaking, as it allows 
connection to a PC and use of the 
MegaLoad software programmer. 


simply looped back on the D-9 con- 
nector by installing a jumper on L14 
(the “no handshake” setting in Fig.7). 
However, provision has been made for 
hardware handshaking using port bits 
PD7 & PD6. This feature is enabled by 
shorting L22 and installing a jumper 
on L17 pins 2-3. 

As described last month, the RS232 
port can be set for either DTE or DCE 
modes. The required mode is selected 
via links L13 & L14, as shown in 
Fig.7. 

Port D - three inputs & outputs 
(standard): of the remaining six bits of 
port D, three are normally configured 
as outputs (PD4, PD5 & PD7) and three 
as digital inputs (PD2, PD3 & PD6). 

To use PD4, PD5 & PD7 as high-cur- 
rent outputs, install Mosfets F11-F13 
and a 4.7kQ 6-pin series resistor pack 
in location RP10. In this case, locations 
RP4 & RP16 remain empty. 

If desired, all of these bits may 
also function as low-current digital 
outputs. To do this, simply omit the 
Mosfets and resistor pack (RP10) and 
install low-value series resistors (about 
1009) in the RP16 location. 

To configure bits PD2, PD3 & PD6 
as inputs, install 4.7kQ 6-pin series 
resistor packs in locations RP11 & 
RP12 and three 4.7V zener diodes in 
at locations Z3-Z5. Links L15 & L16 
allow PD2 & PD3 to be connected to 
either the screw-terminal block (J9) or 
the IC headers (J6 & J14). In addition, 
link L18 allows the PD6 input to be 
pulled up or pulled down. 
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Note that PD6 & PD7 can be redi- 
rected to the RS232 port (via links 
L17 & L22) in support of hardware 
handshaking, which would make them 
unavailable for general-purpose use. 

Port D - swapping inputs & outputs 
(optional): as with all the general-pur- 
pose I/O ports described thus far, the 
standard roles of the six port D bits 
are easily reversed if more inputs or 
outputs are needed in a particular ap- 
plication. This is achieved in a similar 
manner to that already described for 
ports B & C. However, we’ve covered 
it again here to avoid confusion. 

To configure bits PD4, PD5 & PD7 as 
digital inputs, omit the three Mosfets 
(F11-F13) and install a 4.7kQ 6-pin 
series resistor pack in location RP16. 
Also, leave out RP10 and install three 
4.7V zener diodes (Z16-Z18) to protect 
the micro’s inputs. Again, these do 
not appear on the circuit or overlay 
diagrams but are simply soldered 
vertically into the holes left vacant 
by RP10. 

Check that you have the zener 
diodes around the right way; the anode 
ends connect to the ground plane on 
the top side of the PC board. 

Next, fit a 5-pin socket strip in lo- 
cation RP4 and plug in a 4.7kQ 4-pin 
common resistor pack. The “common” 
pin of the resistor pack (pin 1) goes 
to the grounded end (pin 1) of the 
socket to pull down the three inputs 
or to the Vcc end (pin 5) to pull them 
up to +5V. 

Finally, to configure bits PD2, PD3 
& PD6 as low-current outputs, leave 
out RP12 and install three low-value 
series resistors (about 100Q) in place 
or RP11. 

Port D — RS485 (optional): as men- 


Kits and options for this project are 
available from JED Microproces- 
sors Pty Lid. A complete price list 
and order form can be downloaded 
from www.jedmicro.com.au/ 
avr200.htm, phone (03) 9762 3588 


or email jed @jedmicro.com.au. 
AVR200 kit 


AVR200 assembled & tested 
(standard options) 


Atmel AVR-ISP 
Note: all prices include 10% GST. 


tioned last month, the AVR200 in- 
cludes support for an RS485/TTL 
serial port. Parts for this option are 
available separately from JED (part no. 
AVR200-RS485K). We do not describe 
the RS485/TTL serial port here but 
complete details on installing it will 
be included on the CDs with the kits 
and on the JED website. 

Note also that “revision 0” of the 
AVR200 board does not support this 
option, so be sure to mention your 
requirements when ordering. 

. Finally, those with specific cabling 
requirements will be pleased to know 
that there are additional rows of pads 
at the I/O connector mounting posi- 
tions to allow for machine or crimped- 
on plug-in connectors. Again, contact 
JED with your specific requirements. 

By now, you should have a fully 
assembled board, so let’s move on 
and look briefly at what’s available for 
application development. We’ll also 
check out a couple of popular choices 
for getting your completed code into 
memory. 


Software development options 


We’ve already mentioned that At- 
mel’s AVR architecture was designed 
from efficient execution of compiled 
code. Development packages that 
allow you to make the most of this 
advantage are readily available. Atmel 
recommend a long list of third-party 
programming packages in their “AVR 
8-Bit RISC Third Party Support” 
document, available from www.atmel. 
com. Supported languages include C, 
BASIC, Pascal, Forth and Java. 

Apart from the Atmel website, 
another useful resource for AVR pro- 
grammers is the very active AVR user’s 
group at www.avrfreaks.net. You'll 
find an even longer list of compilers, 
assemblers and other goodies in the 
“Tools” section of their site. 

JED Micro use and support sev- 
eral lower-cost development options. 
Check out their AVR200 page at www. 
jedmicro.com.au/avr200.htm for all 
the details. 


Free assembler & C compiler 


For those that need to program 
AVR micros at the grass roots level, 
a complete assembler, simulator and 
debugger is included in the “AVR Stu- 
dio” software package. The package 
boasts an integrated development en- 
vironment (IDE) that allows third-part 
compliers to be plugged-in as needed. 
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AVR Studio is free and it’s included 
on the Atmel CD that ships with the 
AVR200 kit and can be downloaded 
from www.atmel.com. 

For the beginner and hobbyist in- 
terested in embedded C programming, 
the free WinAVR GCC compiler offers 
an excellent, all-round development 
suite. It has I/O port support, extensive 
help and embedded support functions 
for things like delays, EEPROM access, 
WDT and CRC. It can also produce a 
debug file for AVR Studio, thus allow- 
ing use of the simulation and debug- 
ging facilities. 

Although WinAVR doesn’t include 
a full IDE like many commercial pack- 
ages, the “Programmers Notepad” edi- 
tor can run a “Make” file to automate 
the whole code generation process. A 
sample “Make” file is included on the 
CD with the kit to help first-time users 
get up and running. WinAVR can be 
downloaded from winavr.sourceforge. 
net or check out the links on JED’s 
website. 


CodeVisionAVR C Compiler 


Although at the lower-priced end of 
the commercial range, CodeVisionAVR 
from HP Infotech offers ample features 
and includes a full IDE, including 
debugger, programmer and terminal. 
It has library function support for 
EEPROM access, Dallas 1-Wire, IC, 
BCD/Gray code conversion, LCD sup- 
port, SPI, the Dallas real-time clock 
and more. 

Perhaps one of CodeVisionAVR’s 
best features is the automatic code 
wizard generator that removes the 
tedious aspect of setting up your initial 
register conditions. You can exam- 
ine all of the other features at www. 
hpinfotech.ro and browse the on-line 
user group site at groups.yahoo.com/ 
sroup/codevisionavr. 


BASIC Compiler 


If you need results in a hurry and 
your C skills are a little rusty, then 
BASIC compilers are worth a look. 
MCS Electronics offers a powerful 
commercial compiler for the AVR 
series. The package, called “BASCOM- 
AVR”, includes a full IDE, including 
debugger, programmer, simulator and 
terminal, as well as comprehensive 
documentation. 

BASCOM-AVR produces fast ma- 
chine code, not interpreted code like 
some other products. It includes li- 
brary support for EEPROM access, Dal- 
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Fig.8: MegaLoad is 
an easy way to get 
your code into the 
ATmega32 and it’s 
free! If you request 
this option when 
ordering the AVR200, 
JED will install the 
necessary bootloader 
code into the top 

of the micro’s code 
memory. 
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las 1-Wire, IC, LCD, SPI and real-time 
clock. Asa bonus, statements are 99% 
compatible with Microsoft’s QBASIC. 
View the product details or download 
a free demo version at www.mcselec. 
com. You'll find an on-line user group 
at www.grote.net/bascom. 

Readers interested in purchasing 
the above products will find links 
to the appropriate sites from JED’s 
AVR200 page at www.jedmicro.com. 
au/avr200.btm. 


Programming the micro 


JED is offering two options for get- 
ting your programs into the ATmega32 
micro. The first of these requires an 
additional piece of hardware called 
the AVR-ISP programmer. This de- 
vice plugs into your PC’s serial port 
as well as the 6-pin section of J13 on 
the AVR200 board. It accepts the hex 
or binary file output from your assem- 
bler or compiler and programs it into 
the micro’s Flash (program) and/or 
EPROM (data) memory and sets option 
fuses all in one operation. 

The AVR-ISP is supported by AVR 
Studio and most third-party devel- 
opment tools. However, for those 
that don’t need to fiddle with the 
ATmega32’s fuses, the “MegaLoad” 
bootloader and companion Windows 
application are a much cheaper op- 
tion. 


MegaLoad can be supplied free with 
your AVR200 kit; all you need to do is 
tick the right box on your order form. 
JED will then pre-install it in the top 
part of the micro’s memory (3C00H) 
before despatch. 

To program the micro using Mega- 
Load, launch the MegaLoad Windows 
application (supplied on CD) on your 
PC, connect the AVR200 to the PC se- 
rial port and toggle the Reset switch on 
the AVR200 board. The program code 
is then transferred over the serial link 
at 115k bits/second, with no external 
hardware needed. 


Wrap up 

JED Micro are supplying two CDs 
with all AVR200 boards. One includes 
all AVR200 circuits, layouts, assembly 
instructions, a test program with in- 
structions and sample code snippets 
written in BASCOM Basic and Code- 
Vision C. Also included are MegaLoad 
and a sample setup and Makefile for 
WinAVR. 

The second disk is supplied by 
Atmel. It contains their complete 
“Software and Technical Library”, 
including the AVR Studio software 
suite, product datasheets, application 
notes, user guides and source code 
examples, etc. 

Now all of that should keep you 
busy for quite some time! SC 
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Vintage Radio 


The 1951 AWA Radiola 433MCZ 


4-valve battery receiver 


Battery receivers of various sorts were 
always around during the era that valve 
radios were king. One such set was the AWA 
Radiola 433MCZ which was designed for use 
in rural areas that lacked mains power. 


Early battery-powered valve sets 
were based on valves such as the 
ubiquitous 201, which had a filament 
requirement of 1A at 5V. By contrast, 
some of later “battery type” valves 
required just 25mA at 1.4V to heat 
them. 

In addition, the HT (high-tension) 
voltage required by the early valves 


used in battery sets varied from 60V up 
to about 180V, with valves such as the 
1L5G being rated at 180V maximum. In 
practice though, the 1L5G was usually 
run with 135V on the plate. 

The later “battery-type” valves op- 
erated at much lower voltages. They 
were generally rated at 90V on the 
plate but were often run at 67.5V. 


SEE .. EX fe ee ee 
ele |! — EX Paaa DER $ oe = 


This view shows the fully-restored receiver. It turned out to be quite a reason- 
able performer, especially after it had been aligned correctly. 
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However, there were valves that 
operated with even less voltage and 
current on the filaments, such as 
hearing-aid valves. In fact, the latter 
typically ran with about 22.5V on 
the valve plates, It’s also worth not- 
ing that the space charge tetrodes 
developed in the 1920s and 1960s ran 
with plate voltages from around 2V to 
about 20V. 

We didn’t see many very low-cur- 
rent valves in Australia and the most 
common valve line-up in a battery 
receiver at the end of the valve era was 
as follows: 1T4 radio frequency (RF) 
amplifier, 1R5 frequency converter, 
1T4 intermediate frequency (IF) ampli- 
fier, 155 detector and first audio stage 
and 3V4 audio output stage. 

These valves all drew 50mA of 
filament current at 1.4V, with the 
exception of the 3V4 which drew ei- 
ther 100mA at 1.4V or 50m<A at 2.8V, 
depending on how the filament was 
wired. The high voltage (HT) was usu- 
ally 90V DC. 


Design compromises 

Achieving low power consumption 
on both the filament and HT lines 
meant making compromises in the 
way these valves operated. 

First, because of the low filament 
drain, the filaments were both me- 
chanically and electrically fragile. 
In fact, tapping the side of an audio 
valve with a finger would generally 
produce an audible “ting” in the out- 
put — ie, these valves were noticeably 
microphonic. 

It also meant that they could not 
tolerate an “over-voltage” condition 
on the filaments. If the HT was mis- 
takenly connected to the filaments, for 
example, you could be certain that a 
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Fig.1: the AWA Radiola 433MCZ is a 
conventional superhet set with four 
valves. 


new set of valves would be required 
for the set. Even a 10% over-voltage 
condition was a recipe for shortened 
valve life. 

Second, the emission life of these 
valves is limited compared to the 
more familiar indirectly-heated types. 


siliconchip.com.au 


However, the HT voltage wasn’t as 
critical as the low tension (LT) voltage 
and voltages that were higher than 
specified could be used with increased 
biasing (but at the expense of shorter 
valve life). 

It’s interesting to note that the HT 


VALVES. 


AUDIO HI-FI 

AMATEUR RADIO 

GUITAR AMPS 

INDUSTRIAL it 
VINTAGE RADIO Re 
We can supply your valve needs, 
including high voltage capacitors, 
Hammond transformers, chassis, 
sockets and valve books. 


WE BUY, SELL and TRADE 
SSAE DL size for CATALOGUE 


ELECTRONIC 
VALVE & TUBE 
COMPAS 


PO Box 487 Drysdale, Vic 3222 
76 Bluff Rd, St Leonards, 3223 
Tel: (03) 5257 2297; Fax: (03) 5257 1773 
Email: evatco@pacific.net.au 
www.evatco.com.au 


MEASURE RF VOLTAGES 
IN CIRCUIT 


e {00kHz - 750MHz @ 10mV sens. (usable to 1.5GHz) 
e Up to 70V RMS (100Vpk) =f 

e Use with any standard DMM 

e High tensile tip 


In Australia 
RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
Phone:(03) 94321936 Fax:(03) 9444 7750 
Email: admin@rtprobes.com.au 
www.riprobes.com.au 


voltages used by Alf Traeger in his 
pedal radio transmitters (SILICON CHIP, 
January 2005) exceeded the valve rat- 
ings, with the result that valve life was 
considerably shorter than normal. 
The quest for reduced power con- 
sumption also meant that the gain per 
stage was lower than in a mains-pow- 
ered receiver during the later years of 
the valve era. This meant that a 5-valve 
dry battery receiver (using 174, 1R5, 
1T4, 1S5 and 3V4 valves) had the 
same general performance (except for 
total audio output) as a 5-valve mains- 
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The old Radiola 433MCZ was in relatively good condition, although there was 
some corrosion on the chassis due to leakage from the dial-lamp battery. 


operated set which used one valve as 
a rectifier. 

However, the deficiencies of battery- 
type valves were more than made up 
for by their economy of operation. This 
meant they could be used in remote 
areas, well away from 240V mains 
and 32V home-lighting plants. Many 
remote high-frequency (HF) monitor- 
ing receivers, as used by the Royal 


Flying Doctor Service, the fishing fleet 
and bushfire brigade bases, also used 
these valves to great effect. 


The 433MCZ power supply 


The AWA 433MGZ looks a bit like 
an oversized Astor Football. It is a 
4-valve dry battery receiver but like 
many other AWA battery receivers of 
the era (1951), it could be powered by 


This front view of the chassis shows the di 


foam rubber surrounds. 
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ial-drive arrangement. Note the 


a vibrator power pack as well. 
In practice, the receiver was made 
to operate as a battery-powered set 
simply by fitting a particular power 
lead. Conversely, for vibrator use, it 
was supplied with a vibrator pack 
and a power lead that fitted on the 
righthand end of the chassis, as 
viewed from the rear. The wiring of 
the power supply plugs altered the 
filament wiring to suit the particular 
power source. 

It was quite a nifty idea and was 
used in a number of AWA battery- 
operated valve receivers. 


Circuit details 


Fig.1 shows the circuit details 
of the AWA Radiola 433MC. The 
input to the receiver is conven- 
tional, with a tuned circuit 
feeding the 1R5 frequency 
converter stage. In addition, 
a 455kHz IF trap was also in- 
cluded across the input (L1 & 
C1) to reduce breakthrough from 
marine radio stations operating on 
frequencies close to the IF (this was a 
common addition to the front end of 
many receivers of the era). 

The second stage is based on a 1T4 
and this is wired as a neutralised IF 
amplifier. Note that only one extra 
component is required for neutralis- 
ing and this is capacitor C14 (4pF). 
Neutralising was commonly used on 
triode RF/IF amplifiers but not as of- 
ten on tetrode and pentode amplifier 
stages, due to their inherent greater 
stability. 

The 155 has only one diode and 
this is used both as a detector and 
for simple automatic gain (volume) 
control (AGC). This AGC is applied to 
both the 1R5 and the 1T4. In addition, 
the 155 has a pentode section which is 
used as the first audio stage. This then 
feeds a 3V4 audio output stage. 

The audio output is a modest 
250mW and drives a 150mm (6-inch) 
loudspeaker. The resulting audio is 
sufficient in volume for normal lis- 
tening but it’s certainly no match for 
today’s ghetto blasters 


Cleaning the set 


The set itself was quite dusty, hav- 
ing been stored for many years in a 
relatively dry environment. There 
was some evidence that a mouse had 
been in the set but after a short stay, 
it must have decided that there were 
better lodgings elsewhere. 
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The set was generally in quite good 
condition. However, the 3V battery 
used for the dial lights had corroded 
through its case and spilled electrolyte 
onto the chassis. As might be expected, 
this caused some rusting and general 
corrosion of the steel plating in the area 
affected by the spill (see photo). 

After cleaning up this corrosion, 
the cabinet and the chassis itself 
were dusted using a brush and then 
the valves, cabinet and knobs were 
washed with soapy water. These parts 
were then rinsed in clean water and 
left to dry. 

By the way, it’s always a good idea 
to be careful when cleaning valves, 
to ensure that you don’t wash the 
markings off. 

The cabinet was in quite reasonable 
order, with only one or two cracks 
in the bakelite. It was given a gentle 
“going over” with some automotive 
cut and polish and now looks almost 
as good as new. 

Next, the knobs were given the same 
treatment and came up well. However, 
there is a circular groove in each knob 
that had been painted in the past, along 
with a dimple on the on-off knob (to 
indicate on/off position). Only rem- 
nants of the original paint remained, 
sol used an old steel nib pen and some 
black paint to fill in the grooves and 
the dimple. 

The end result looked terrible un- 
til I wiped away the paint that was 
outside the grooves with a cloth. The 
edges were then clean and sharp but 
the knobs were left with a dark grey 
smudge over them. This was easily 
fixed — I let the paint dry and then 
carefully polished the knobs and they 
came up looking like new. 


Circuit restoration 


It was now time for the circuit res- 
toration. First, the rubber insulation 
on the battery cable leads was in poor 
condition and so they were replaced 
with plastic covered leads of the same 
colour. These leads were then carefully 
wrapped in insulation tape as far as 
the cable socket. 

The original cable had a 375mA 
fuse fitted to the HT line but | can 
see no reason for this and so left it 
out. If I can work out a way of getting 
the brown cotton covering off the old 
cable, Pll slip it over the new cable to 
make it look more authentic and refit 
the fuse. 

also left the battery plugs off, as it’s 
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This is the original battery cable 
from the old Radiola 433MCZ. The 
insulation had perished so badly 
that the entire cable assembly had 
to be replaced. 


more convenient to connect the power 
leads directly to the power supply. 
However, you do have to ensure that 
the filaments are not connected to the 
90V line! 

My next step was to test all the 
capacitors and resistors in the set. As 
usual, a number of the paper capaci- 
tors required replacement — ie, the two 
automatic gain control (AGC) filter 
capacitors (C3 and C17) and the audio 


FUSE 
~~ ORANGE (HT +90V) 
375mA 
WHITE (HT -) 
RED (IT +1.4V) 
BLACK (LT-} 
AWA 433MCZ BATTERY CABLE 


AND 12-PIN SOCKET 


Fig.2: this diagram shows how the battery 
cable is wired to the 12-pin socket. 


couplers (C22 and C23). The remaining 
paper capacitors were leaky but were 
OK to leave in the circuit. 

The resistors fared somewhat better 
and only R14 was well out of tolerance 
at around 600Q. It was replaced with 
a 330Q 0.25W resistor. 


Supply checks 


Before installing the valves, I de- 
cided to carry out a few simple voltage 


JULY 2005 93 


HY VOLTS Ghee 
f RIA 
JOER 2] 


DRY BATTERY - 


ELIMINATOR FF 
ni. ` 
ON ® 


FILAMENT 
VOLTS 


s no problem if you build a mains- 


This is the under-chassis view before restoration. Note the arrow pointing 
to the dial drive actuated dial-light switch 


checks. First, f connected the repaired 
supply cable to the receiver and did 
some resistance checks to my “battery 
eliminator” power supply (which I 
made about 15 years ago). That done, 
I switched on and found that the sup- 
ply voltages (1.4V and 90V) at various 
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points in the receiver were correct. 

I then checked the filaments of all 
the valves using an ohmmeter and all 
had continuity. The valve sockets were 
then sprayed with Inox anti-corrosion 
spray and the valves re-inserted. One 
of the valves, an N19, didn’t match 


any of the type numbers on the circuit. 
However, a quick rummage through 
my valve data books soon revealed 
that it is equivalent to a 3V4. 


The smoke test 


It was time for the smoke test so I 
connected an antenna and earth and 
switched on. The set immediately 
showed signs of life and I was able to 
tune in various local stations. 

However, the front end alignment 
was out and I quickly adjusted the tun- 
ing range so that the entire broadcast 
band could be tuned. I then attacked 
the alignment of the IF amplifier stage. 
Three out of the four screwdriver 
adjustments were nearly spot on but 
I couldn’t get the fourth (L8) to peak 
at all. The performance improved as I 
screwed the slug further into the trans- 
former but there was no peak. 

I’ve had this problem before with 
and the cure has been to replace the 
IF transformer. Unfortunately, I didn’t 
have a replacement transformer avail- 
able this time, so I decided to pull the 
transformer to pieces and replace the 
mica tuning capacitor (C15). 

When I finally removed the ca- 
pacitor, I checked its value and it 
read 125pF. However, its correct value 
is listed in the parts list as 70pF, so 
I replaced it with a 68pF styroseal 
capacitor mounted external to the 
transformer 

That done, I adjusted both L8 and 
L9 in the IF transformer again and the 
improvement in performance had to 
be heard to be believed — the set was 
now performing really well. But why 
had mica capacitor C15 increased in 
value to 125pF? Was it incorrectly 
marked or had it gone high over the 
years? I really don’t know the answer 
to that question. 

The set was now performing quite 
well but did produce a few ‘“scratch- 
ing” during tuning, which suggested 
that the tuning gangs were partially 
shorting at times. This problem was 
cured by applying 40V across the 
plates (with the other components 
disconnected) and winding the plates 
in and out a few times. I then switched 
my high-voltage tester to its 500V 
range and checked again. There were 
now no signs of any shorts and the 
gangs were wired back into circuit. 


The dial lamps 


The original 3V cycle batteries that 
were used to power the dial lamps 
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Photo Gallerys AWA Radiola mal 


Released in 1932, the 
Radiola 55E was one of 
the last TRF (tuned radio 
frequency) consoles 
manufactured by AWA. It 
was fitted with an 8-inch 
(20cm) electrodynamic 
speaker and used a 4- 
gang tuning capacitor to 
tune its three RF stages 
and detector stage. The 
valve line-up was as fol- 
lows: 3 x 235 RF ampli- 
fiers, a 224A detector, a 
247 audio output stage 
and a 280 rectifier stage. 
Photo: Historical Radio 
Society of Australia, Inc. 


are no longer available, so I fitted a 2 
x C-cell battery holder to the chassis 
and ran the necessary connections to 
the lamp and to the chassis. At the 
same time, the old battery lead was 
kept in place, in case I do happen to 
come across an old cycle battery down 
the track. 

The original dial lamps had failed 
and these were replaced with two MES 
3.6V torch globes. They are tuned on 
by pushing the tuning knob and are 
required at night time because the 
dial pointer is not particularly easy 
to see. 


Powering battery receivers 


Powering a battery receiver is a 
problem for many collectors, as the 
batteries are now either unobtainable 
or very expensive. I first realised this 
about 15 years ago and decided to do 
something about it by building the sup- 
ply shown in one of the photographs. 
It will handle most battery sets from 
the mid 1930s onwards, as well as 6V 
vibrator receivers that draw no more 
than 1A. 

It’s important that we collect and 
restore battery receivers. They are an 
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A good valve equivalents data book is 
invaluable when it comes to restoring 
vintage radio receivers. 


important part of our radio heritage 
and this little receiver is well worth 
having in any collection. sc 


Want cheap, really} 
bright LEDs 


We have the best value, brightest LEDs 
available in Australia! Check these out: 


Luxeon 1, 3 and 5 watt 
All colours available, with 


or without attached | 4 
optics, as low as Py 
$10 each A on 


Low-cost 1 watt 
Like the Luxeons, but much lower cost. 


«Red, amber, green, blue An 
and white: Just $6 each! ey 
Lumileds Superflux 

These are 7.6mm square ad can be 
driven at up to 50mA continuously. 


e Red and amber: $2 each 
s Blue, green and cyan: $3 each; 


Asian Superflux 

Same as above, but much 

lower cost. 

eRed and amber: Just 50 cents each! 
¢ Blue, green, aqua and white: $1 each. 


Go to www.ata.org.au or call 
us on (03)9419 2440. 


Silicon Chip 
binders 


* SILICON CHIP logo printed in 
gold-coloured lettering on spine 
& cover 


* Buyfiveandgetthem postage 
free! 


Price: $A12.95 plus $A7.00 p&p per 
oder. Available only in Australia. 
Just fill in the handy order form 
in this issue; or fax (02) 9979 


6503; or ring (02) 9979 5644 & 
quote your credit card number. 
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udio Power 
Amplifier pcsign 
Handbook 


From one of the world's most respected audio authorities. 
New edition is more comprehensive than ever with a new 
chapter on Class G amplifiers and further new material 
\ on output coils, thermal distortion, relay distortion, 
ground loops, triple EF output stages and convection 
cooling. 427 pages in paperback. 
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Variable Speed 
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An essential reference for engineers and anyone who wishes 
to design or use variable speed drives for induction motors. 
As reviewed in SILICON CHIP September 2003. 288 pages. 


iorocortvoller 
Projects in € 
tor the 8051 


Ue 


Through graded projects introduces the fundamentals of 

microelectronics, the 8051 family, programming in C and 

the use of a C compiler. Provides an interesting, enjoy- 

7 able and easily mastered alternative to more theoretical 
textbooks. 178 pages in paperback. 


Written by a practising service engineer, emphasis is on practical 
business of fault diagnosis and repair. Covers TV power supplies, 
line timebases, video deck machines, test gear, intermittent 
faults, repair techniques and workshop practice. Features a 
completely new chapter on the latest digital equipment — 

DVD, set-top boxes, digital satellite TV and digital TV sets. 


Anyone interested in ports, transducer interfacing, analog to 
digital conversion, convolution, filters or digital/analog conver- 
sion will benefit from reading this book. The principals precede 
the applications to provide genuine understanding and 
encourage further development. 302 pages in paperback. 


A guide to RF design for engineers, technicians, students and 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 
amplifiers, oscillators, modulation, transmitters and 
receivers, propagation & antennas. 279 pages in paperback. 


Op Amps 


for Everyone 
sweeper? + 


Edited by Ron Mani 


Compiled by Texas Instruments, this is the closest thing 
to a “bible” on op amps. This is an engineer's reference 
with lots of theory, plenty of maths and right up-to-the- 

minute with modern devices. Not cheap but worth every 

cent. 478 pages, soft covers. 
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ge: Gee cians and electronics enthusiasts. 270 pages in soft cover. 


Many thousands of copies now sold. Contains over 1000 projects, sourced from Scientific American over 
past 70 years. See review October '04 issue or online. 2 CD set — perfect gift for a young, enquiring mind! 


REFERENCE 


GREAT BOOKS FOR 


ALL PRICES INCLUDE GST AND ARE 


pe iat 


A Concise and practical guide to getting up and running with the 
PIC Microcontroller. Assumes no prior knowledge of micro- 
controllers, introduces the PIC’s capabilities through simple 


projects. Ideal introduction for students, teachers, tech-ni- 
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For anyone involved in designing, adapting and using analog 
and digital audio equipment. Covers tape recording, tuners 
and receivers, preamplifiers, voltage amplifiers, audio power 
amplifiers, compact disc technology & digital audio, test & 
measurement, loudspeaker crossover systems, power sup- 
plies and noise reduction systems. 375 pages in soft cover. 


Essential reading for electronics designers and students 
alike. It will answer questions about core analog theory 
and design principles as well as offering practical design 
ideas. Many of the circuits taken from lan Hickman’s 
magazine articles. 294 pages in soft cover. 


An easy-to-follow, step-by-step text for a wide variety of 
power supplies. All described in simple language. Anyone 
with a basic knowledge of electronics can create a very com- gia 
plicated power supply design. 265 pages in pape ae 


For non-specialist users — explores most of the widely-used 
modern types of motor and drive, including conventional 
and brushless DC, induction, stepping, synchronous and 
reluctance motors. 339 pages, in paperback. 


te 


A guide to DVD technology and applications, with particular 
focus on design issues and pitfalls, maintenance and repair. 
Ideal for engineers, technicians, students of consumer elec-pew 
tronics and sales and installation staff. As reviewed in Silico 
Chip February 2004. 319 pages in paperbac 


ite 
Comp 
Reference 


Red Hat 


Enterprise Linx å 
Fedora Ednion 


lf you're into Linux you've got to have this latest 
omnibus reference covering Red Hat Enterprise 
Linux and Fedora. Great for internet server man- 

agement, firewalls, encryption, authentication and 
f = more. Includes DVD. 832 pages, soft covers. 
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Provides fully up-to-date coverage ofthe whole range of current home video 
equipment, analog and digital. Information for repair and troubleshooting, with 
explanations of the technology of video equipment. 318 pages in soft cover. 


Based mainly on the American telephone system, cover 

conventional telephone fundamentals, including analog and digital commu- 
nication techniques. Provides basic information on the functions of each tele- 
phone component, how dial tones are generated and how digital transmission 
techniques work. 402 pages, soft cover. 


Ever wondered how they scramble video on cable and satellite TV? This book 


tells you! Encoding/decoding systems (analog and digital systems), encryption, 


even schematics and details of several encoder and decoder circuits for experi- 


mentation. For both the hobbyist and the professional. 290 pages in paperback. 


Covers all the analog electronics needed in a wide range of 

higher education programs: first degrees in electronic 

engineering, experimental science course, MSc electronics 

and electronics units for HNDs. Text is supported by numerous worked 
examples and experimental exercises. 312 pages in paperback. 


Widely regarded as the standard text on EMC, provides all the key information 
needed to meet the requirements of the EMC Directive. Most importantly, it 
shows how to incorporate EMC principles into the product design process, 
avoiding cost and performance penalties, meeting the needs of specific stand- 
ards and resulting in a better overall product. 360 pages in paperback. 


V VIOLU OHES. OFU GUION J. 
Jam-packed with theory, circuit analysis and DIY basics, 
starting with a brief review of fundamentals relevant to valve amplifiers; 
simple stages, compound stages and finally complete designs. It will walk you 
through all stages of design so that you can create your own wonders. 617 
pages in paperback. 


al | irunge Wion z | 
Eugene Trundle has written for many years in Television 
magazine and his latest book is right up to date on TV and video technology. 
includes both theory and practical servicing informationand is ideal for both 
students and technicians. 382 pages, in paperback. 


Based on popular short courses on the PIC, 

for professionals, students and teachers. Can be used at a variety of levels. An 
ideal introduction to the world of microcontrollers for hobbyists, students and 
professionals. 255 pages in paperback. 


The perfect companion book to the WiFi series currently running in Siticon CHi. If you've ever wanted to know the intricate details of setting 
up your own wireless network and the traps for young players, you'll find it here. (See review this issue SILICON CHIP) 530+pages in paperback 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 
send an email to silchip@siliconchip.com.au 


Query on 
loudspeaker resonance 


Some time ago, after reading your ar- 
ticle on the JV80 speaker system (SILI- 
CON CHIP, October 2003), I purchased 
the speaker kit with the intention of 
constructing my own boxes. I have 
finally begun, and for interest I thought 
ld check the resonant frequency (Fs) 
of the drivers. I was most surprised to 
find that they all measured between 
34.5Hz and 35.4Hz. Your article gave 
it as 31Hz and a search of the internet 
came up with 29.5Hz. 

I am just wondering how sensitive 
the box design is to such a variation 
in Fs and would like to know how it 
was measured for the October 2003 
article. (K. W., via email). 

@ There are a number of significant 
points about the measurement of 
speaker resonance. First, the speaker 
should be mounted on a baffle, typi- 
cally one-metre square. Second, the 
speaker needs to be driven from a low 
impedance source, less than 1Q. Driv- 
ing it from a high impedance source 
will typically raise the measured 
resonance by a few Hertz. Third, the 
quoted resonance figure is not an abso- 


I built your Component Video to 
RGB Converter (May 2004) and the 
TV displays pure black. I believe 
this was mentioned in a later issue 
of your magazine and it has to do 
with an “RGB flag” signal to pin 16 
of the SCART socket on the TV. 

Could you please advise a likely 


fix? I am using a Jaycar RGB to 
SCART cable (just the three leads). 
(M. P., via email). 

eè The modification to the Compo- 
nent Video to RGB Converter was 
published in the August 2004 issue, 
in the Circuit Notebook column on 


page 77. 
Basically the modification is very 
simple, involving the addition ofa 
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lute and has a tolerance which could 
be plus or minus 5 or 10% (what ever 
the manufacturer specified). 

The resonance could also be ex- 
pected to drop by a few hertz after 
the speaker has been used for a few 
hours or more. 

Finally, we would not expect the 
speaker box performance to be affected 
by a small shift in the resonance. 


50W DC load 


circuit question 

This is a question about the 50W 
DC Load described in the September 
2002 issue. Why has a 47uF non-po- 
larised capacitor been specified across 
the output, as opposed to say, a 47uF 
polarised electrolytic? Mosfet Q1 has 
an intrinsic anti-parallel diode, so it 
can’t be just in case the load is acciden- 
tally connected in reverse — a regular 
electrolytic would be protected. (R. Z., 
Victoria, Canada). 
@ Good question. We realised that if 
a low impedance, high current source 
was connected in reverse across the in- 
put terminals, the Mosfet would likely 
be destroyed, as the fuse wouldn’t be 
fast enough to protect it. Clearly, the 


mini-pin jack to the rear panel of 
the Converter between CON6 and 
CONS. A 220 resistor is then fitted 
to connect the pin jack to the Con- 
verter’s +5V line (at the right-hand 
pin of REG1). 

A length of flexible hookup wire 
is then added to your RGB cable, 
connected to pin 16 of the SCART 
plug and fitted with a pin jack plug 
at the Converter end. When the plug 
is fitted to the pin jack, this connects 
pin 16 of the TV’s SCART input to 
+5V when ever the Converter is 
powered up. This seems to solve the 
problem of a “black screen”, with 
sets such as yours needing an “RGB 
Flag” signal on pin 16. 


lack of robust polarity protection is 
one of the downsides to sucha simple 
design. 

Assuming the Mosfet failed open- 
circuit, the 47uF capacitor would be 
the next to go (depending on input 
voltage). We therefore decided to use 
a non-polarised electrolytic to limit 
the damage. 

Having said that, you can use a 
polarised capacitor if you prefer. 


FM stereo Micromitter 
drift problem 


I have constructed the FM Stereo 

Micromitter kit (SILICON CHIP, Decem- 
ber 2002). It seems to work fine except 
that the frequency drifts high after 
about 10 minutes. All construction 
appears to be OK. Any suggestions? 
When it is on frequency, it is quite 
impressive for such a small unit. (J. 
T., Winmalee, NSW). 
@ The phase locked loop must not 
be operating. Check the lock voltage 
for around 2.5V, as detailed in the 
setup procedure. Maybe the coil is 
not wound exactly as shown, with the 
same direction and position close to 
the PC board. 


Video connection 
for a hotel TV 


Can I make or buy a device that will 
allow me to view my digital camera 
output on a hotel TV? That is, a TV 
with no video input and a secure coax 
connector for the RF. I thought of an 
RF modulator but how do I get it to 
the TV? 

Would a dipole antenna cut to length 

for channel 4 (NTSC) overpower the 
coax feed? (D. F., Toronto, Canada). 
e That’s a pretty difficult task. Yes, 
you can use a modulator but you then 
need to plug its output into the antenna 
socket of the TV and then you have 
to tune the TV set to the modulator’s 
output frequency. The modulator also 
has to match the system used by the 
TV (PAL, NTSC, etc). Most countries 
of the world do not use NTSC. 
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Inductance & Q-Factor Meter, Febru- 
ary & March 2005: the specifications 
incorrectly stated the measurement 
range of the meter and its power 
requirements. The correct measure- 
ment range is 200nH - 9994H and 
the maximum current demand is 
about 300mA. 

Also, the orientation of the ISP 
header on the overlay diagram 
(Fig.9) and various photos is oppo- 
site to that used on the ISP program- 
mer (SILICON CHIP, October 2002). 
To use a pin-to-pin cable between 
the ISP programmer and the meter, 
install the ISP header the opposite 
way around to that shown on the 
overlay. 

In addition, the 1N4148 diode 
above IC6 on the overlay diagram 
(Fig.9) should be labelled D8 instead 
of D9 and there are several discrep- 
ancies in the parts list, as follows: 
change 9 x 100Q to 8 x 10022 resis- 
tors; change 1 x 8.2nF to 2 x 8.2nF 
MKT capacitors; change 6 x 1N4148 
to 7 x 1N4148 diodes; and add 1 x 
130Q resistor. 

The lack of over-range indication 
in the original release of the mi- 
crocontroller code is being looked 
at by the author and we hope that 
an update will be available on our 
website shortly. 


Bass Extender, April 2005: under the 
“Circuit Details” section on page 62, 
the text in the fifth paragraph states 
that the circuit shows a sealed enclo- 
sure when it actually shows a vented 
enclosure. The paragraph should be 
changed to read: “Accordingly, the 


You cannot hope to get your modu- 
lator’s signal into the shielded coax 
— you have to make a direct connection 
to the TV. If the coax cable is secured, 
you can forget it. 


Power boost for 


Studio 350 


I would like to modify the Studio 
350 amplifier circuit (January/Febru- 
ary 2004) by adding four more output 
transistors in parallel to increase the 
wattage. Would there be any problems 


siliconchip.com.au 


values of resistors R1, R2 & R3 on 
the circuit are for vented enclosures. 
If you have sealed enclosures, R1 
should be changed to 27kQ, R2 to 
47kQ and R3 to 39kQ”. 


Clifford the Cricket, December 1994: 
the 2.2uF electrolytic capacitor is 
shown reversed on the circuit dia- 
gram (Fig.1) but is shown oriented 
correctly on the parts overlay (Fig.2). 
Also, the 68kQ resistor on the parts 
overlay should be a 10kQ value, as 
shown on the circuit diagram and 
parts list. 


Bidirectional Motor Speed Control- 
ler, December 2004: the text states 
that the circuit can operate from a 
24V battery. However, due to the 
gate-source voltage limit of the Mos- 
fets, itis only suitable for use at up 


ALL ZENERS: 
16V 


doing these modifications? (G. M., via 
email). 

@ It could be done; two extra transis- 
tors per side with +80V rails would 
give around 500W into a 4-ohm load. 
However, there would clearly be some 
difficulties getting it all connected and 
working reliably. You might be better 
off building the 500W amplifier from 
the August, September and October 
1997 issues. It uses a similar circuit, 
with the same output transistors. The 
PC boards can be obtained from RCS 
Radio at www.rcsradio.com.au 


to 16V DC (ie, from a 12V battery). 
However, it should be possible to 
modify the circuit for 24V operation 
by fitting 16V zener diodes between 
the gate and source terminals ofeach 
of the Mosfets (Q3-Q6). The accom- 
panying excerpt from the circuit 
diagram (see Fig.1) shows how to 
connect the zeners. 


Portable PIC Programmer, Septem- 
ber 2003: a few constructors have 
been unable to adjust VR1 to get the 
required 5.0V output from. REG1, 
as described in the article. If you 
encounter this problem, replace the 
22kQ resistor in the collector circuit 
of Q1 with a 10kQ value and redo 
the calibration. 

Although we don’t recommend 
the use of the kit to program 
PIC12C508/9 devices, we’ve found 
that it’s more likely 
to program these 
devices success- 
fully if the 1pF ca- 
pacitor connected 
to the cathode of 
D4 is replaced with 
a 10uF 35V tanta- 
lum unit. 


Fig.1: connect 16V 
zener diodes to the 
Bidirectional Motor 
Speed Controller as 
shown here for 24V 
operation. 


Comprehensive 


video source 


Having recently successfully con- 
structed both a component video- 
to-RGB converter and a TV pattern 
generator (SILICON CHIP designs) has 
got me thinking. A really useful gadget 
would be a simple video source, say 
just colour bars/greyscale but with 
multiple outputs; eg, composite, 5- 
video, component, RGB, plus perhaps 
an RF output. 

One way to do this is to burn a CD 
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Heat-Sensitive/ComputenRowensupply; 


Recently, my computer has devel- 
oped a fault which appears to be in 
the input power supply switching 
circuit. When I first switch it on (af- 
ter it has been off for several hours 
and is “cold”), it shuts down within 
the first minute or so. There appears 
to be no power getting to the com- 
puter and everything (including the 
power supply fan) is off. 

I then switch it off at the mains, 
wait for about a minute and switch 
it back on again. It then switches 
on as normal, 

I am not really familiar with the 
circuitry for the power supply, but 
presume that it contains some “pro- 
tection” circuit which shuts off the 
supply if there is a fault. If this is 
the case, I’m not sure if there really 
is a fault or if the protection circuit 
is malfunctioning due to a faulty 
component. 

It seems logical that the fault 
is in the mains switching circuit. 
Even if I can’t fix this fault myself, 
it would be interesting to know 
how the “switch on” circuitry oper- 
ates and what protection arrange- 
ments are built in to such power 


with appropriate jpeg image files and 
access these through a DVD player 
with multiple outputs (which I have 
already done). 

However, a simple hardware realisa- 
tion could be cheaper, more portable 
and more reliable. How about a future 
project along these lines? (H. T., Lower 
Hutt, NZ). 
© Given that DVD players are really 


supplies. (B. T., via email). 

@ We also believe that the problem 
could be in the power switching cir- 
cuitry or at least in the power sup- 
ply itself. Unfortunately, it could 
also be almost anywhere else in 
your system, even the motherboard, 
which controls the power supply 
via the PS_ON signal. Here’s one 
possible scenario that may help 
explain what we mean: 

If the heatsink on the microproc- 
essor were to come adrift, it would 
rapidly overheat at power up. Some 
motherboards have the capability to 
shut down the power supply when 
the processor temperature exceeds 
a certain value — possibly just min- 
utes after power up! 

If you're curious about your sup- 
ply, you’ll find the schematic of a 
typical unit at: www.pavouk.comp. 
cz/hw/en_atxps.html. 

For safety reasons, we don’t rec- 
ommend that individuals attempt 
to repair off-line switchmode power 
supplies (SMPS) unless they have 
the relevant expertise. We suggest 
that you try changing the power 
supply! 


cheap these days, your suggested solu- 
tion is by far the cheapest and easiest 
approach, 


Using a train detector 
with Command Control 


I am attempting to use the Train 
Detector For Model Railways (SILICON 
CHIP, June 1995) with a Command 


WARNING! 


Control System, without success. Can 
the Train Detector system be made to 
work with these Command Control 
systems. (R. S., Bundaberg, Qld). 

® Unless you have your layout divid- 
ed up into blocks, which is probably 
unlikely if you are using a Command 
Control system, then the Train Detector 
is not practical. Having said that, you 
should still be able to get it to work 
although note that the 4mH isolation 
choke L1 (shown on Fig.4, page 29) 
should be inserted in series with the 
output fom your Command Controller 
to the rails. 


Windows-based 
EPROM programmer 


[have built the EPROM Programmer 
and not being a programmer myself, I 
need to be able to program (for a pin- 
ball machine) 2716 EPROMs (24-pin, 
2048 byte), which is priority 1. Also 
2316 masked ROMs (or not) and 2732 
EPROMs are priority 2. 

The programs themselves are avail- 
able but for the 2716 I need to know 
how to adapt them or is the 24-pin 
adapter suitable? (A. M., via email), 
è The answers to your questions are 
as follows: 

(1). The programmer cannot program 
2716 EPROMs. This is because it was 
designed for devices that use 12.75V 
or 21V programming voltages, whereas 
the 2716 requires 25V. 

(2). The programmer can handle 2732A 
EPROMs using the 24-pin adapter de- 
scribed in the instructions. 

(3). 2316 PROMs are factory (mask) 
programmed and cannot be erased 
or reprogrammed. However, some 
pinball machines will accept 2716 or 
even 2732 EPROMS instead with a 
jumper/link change. SC 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. 
All such projects should be considered dangerous or even lethal if not used safely. Readers are warned that high 
voltage wiring should be carried out according to the instructions in the articles. When working on these projects 
use extreme care to ensure that you do not accidentally come into contact with mains AC voltages or high voltage 
DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should 
anyone be killed or injured while working on a project or circuit described in any issue of SILICON CHIP magazine. 
Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any liability 
for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also 
disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 


and by-laws. 


Advertisers are warned that they are responsible for the content of all advertisements and that they must con- 
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are 


applicable. 
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Cash in your surplus gear. Advertise it here in Silicon Chip. 


(aati. wane | ne (Ol 
CLASSIFIED ADVERTISING RATES 
l Advertising rates for this page: Classified ads: $22.00 (incl. GST) for up to 20 words | 
| plus 66 cents for each additional word. Display ads: $36.00 (incl. GST) per column i 
Į centimetre (max. 10cm). Closing date: five weeks prior to month of sale. | 
i To run your classified ad, print it clearly in the space below or on a separate sheet i 
i of paper, fill out the form & send it with your cheque or credit card details to: Silicon i 
Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details 
I to (02) 9979 6503 or send an email to silchip @siliconchip.com.au l 
l Taxation Invoice ABN 49 003 205 490 Í 
í i 
| — c ——_ 
| | 
I— m —____ ——____ ] 
| | 
— n E 
l 
ee SS a 
! l 
ea ee 
! Í 
fe Serre aa Ne eee | 
l Í 
eee ee L E 
| i 
pS es Ee I 
[ l 
en ee E 
Enclosed is my cheque/money order for $ or please debit my 
- C] Bankcard (J VisaCard [J Master Card 
fic et TECER EREE. 
ie | | 
| Signature Card expiry date / i 
- Name 
i Street - 
- Suburb/town Postcode i 
l Phone: Fax: Email: j 
Aia all opel ig dank de bioi gaea Eao LA a arapa a ga A 


www.siliconchip.com.au 


FOR SALE 


MORE CONTROL SOLUTIONS FOR 
YOU: 

Netiom Link — automatically transfer 
digital inputs and outputs between two 
cards over an Ethernet link 

Labjack USB Data Acquisition Module 
features 8 12-bit analog inputs, 20 digital 
/O, 2 analog outputs and high speed 
counter. Free software DaqFactory 
Express, Labview driver and Activex 
component. 

Signal Conditioners non isolated 
and isolated — convert thermocouples, 
RTDs to 4-20mA or 0-10V. Fully 
programmable. 

Pixel Programmable Controller with 
4 analog inputs, 8 digital inputs and 
8 relay outputs. Uses a Picaxe 28X. 
Programmed in BASIC. 

Temperature and humidity sensors 
N1500 universal process indicator. 
Budget-priced displays thermocouple, 
RTD, 4-20mA and 0-5V readings. Fully 
programmable. 

Box of Connectors — choose BNC, 
UHF, N Type or RS232 gender changers 
and converters together. 

Serial and Parallel port relay controller 
cards. 

Pump and Trip Alarm Controller card. 
Duty-Standby operation. 
MicroProgrammers for Atmel and PIC 
chips. 

2,4 & 8 Relay Cards suitable for TTL 
and Open Collector Outputs 

DC, Stepper and Servo Motor controller 
kits. 

Switch-Mode, Battery Chargers and 
DC-DC converters. 

Full details and credit card ordering avail- 
able at www.oceancontrols.com.au 
Helping to put you in control. 


ELECTRONIC ENGINEERING CON- 
SULTANTS: Electronic Hardware and 
Embedded Software for Industrial Con- 
trol and Commercial Communications. 
www.furzy.com.au 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
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"e Panel Antennas 
e Ceiling Antennas 


e Low-loss 50Q cable 

e Connectors 

e Pigtails 

e Access Points 

e Masts 

e Amplifiers 

e Power-over-Ethernet 

e External Enclosuress 
thi eec 


Select your microcontroller kit 
and get started... Fax a copy of 
this ad and 
receive a 


5% discount 
on your order! 
Dynamic C 
`s "i Feature rich, compiler, editor & debugger 
ein ` with royalty free TCP/IP stack 
— - Prices exdude GST and delivery charges 
DOMINION “= 


Tel: + 61 2 9906 6988 
*e Fax: + 61 2 9906 7145 


ELECTRONICS Ņ\— 


EMBEDDED TECHHOLOGIES 


www.dominion.net.au 


from SC, EA, ETI, HE, AEM & others. 
Ph (02) 9738 0330. sales @rcsradio. 
com.au, www.rcsradio.com.au 


SUPERBRIGHT LEDS from just 8 cents 
each, including new wide angle range! 
12 volt LED lightbars, great for solar/ 
camping. Nixie tubes and nixie kits. Lots 


Do you have a good circuit 
idea? If so, sketch it out, write a 
brief description of its operation 

& send it to us. Provided your 
idea is workable & original, we'll 


publish it in Circuit Notebook 
& you'll make some money. We 
pay up to $60 for a good circuit 
so send your idea to: 


Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2997. 


102 SILICON CHIP 


— Sei 
Je 
_ New h | 


pa ao Shi 
Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 


Sveuiomie Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 
email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


<SPEAKERB!TS) 


Foam surrounds, voice coils, cones and more 
Original parts for Dynaudio, Tannoy and others 
Expert speaker repairs- 20 years experience 
Australian agents for OFfOfON products 
Trade welcome = email for your user ID 
Phone (03) 9647 7000 


speakerbits.com.au 


of other stuff, and always more items 
being added. www.ledsales.com.au 


WEATHER STATIONS: windspeed & 


direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by government departments, farmers, 
pilots and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or write 
for our FREE catalog and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


S-Video ...Video...Audio...VGA 
distribution amps, splitters, standards 
converters, tbc’s, switchers, cables, etc, 
& price list: www.questronix.com.au 


- VGA 


VIDEO - AUDIO 


distribution amps - splitters 
digital standards converters - tbc's 

switchers - cables - adaptors 

___genlockers - scan converters _ scan converters 


Come to come to the gi ime mee oe re 
specialists. UUW E EULA 


See hroducts and covaload DEEN Wage AE EAA products and download pricelist at www.questronix.com.au 
fax (02) 4341 2795 phone (02) 4343 1970 


email; questav@questronix.com.au 


TAIG MACHINERY 


Micro Mini Lathes and Mills 
From $489.00 


Stepper motors: 200 oz in $89.00, 330 oz in $110.00 
Digital verniers: 150mm $55.00, 200mm $65.00 


59 Gilmore Crescent 
Garran ACT 2605 


(02) 6281 5660 
0412269707 


Printed Circuit Board Manufacture 
48-Hour service * High quality + Low p 
T: 1 offs to any quantity : 


Artwork design if required -J 
> b Call for obligation free quote... 4 s 
5 INSTANT PCBs, POBox F Avalon 2107 alg 
Ph (02)9974 1189 Fax (02)9974 


ImageCraft C Compilers: 32-bit 
Windows IDE and compiler. For AVR, 
68HCO8, 68HC11, 68HC12, 68HC16. 
from $330.00 

Atmel Flash CPU Programmer: Han- 
dles the 89Cx051, 89C5x, 89Sxx in 
both DIP and PLCC44 and some AVR’s, 
most 8-pin EEPROMS. Includes socket 
for serial ISP cable. $220, $11 p&p. 
SOIC adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web-site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. (02) 9896 7150 or 
http://www.grantronics.com.au 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @ sesame.com.au 
www.sesame.com.au 


USB KITS: GPIB Interface, Thermostat 
Tester, LCD Module Interface, Step- 
per Motor Controller, PIO Interface, 
DTMF Transceiver, Thermometer, DDS 
HF Generator, Compass, 4 Channel 
Voltmeter, I/O Relay Card, USB via 
LabVIEW. Also available: Digital Oscil- 
loscope, Temperature Loggers, VHF 
Receivers and USB ActiveX (and US- 
BDOS.exe file) to control our kits from 


www. siliconchip.com.au 


Do You Eat, Breathe and Sleep TECHNOLOGY? 


Opportunities for full-time and part-time positions all over Australia & New Zealand 


Jaycar Electronics is a rapidly growing, Australian 
owned, international retailer with more than 39 stores in 
Australia and New Zealand. Our aggressive expansion 
programme has resulted in the need for dedicated 
individuals to join our team to assist us in achieving our 
goals. 


Advertising Index 


Why not do something you love and get paid for it? Please i 
write or emai! us with your details, along with your C.V. 555 Electronics 
and any qualifications you may have. We pay a 

competitive salary, sales commissions and have great 


benefits like a liberal staff purchase policy. 

Send to: 

Retail Operations Manager - Jaycar Electronics Pty Ltd 
P.O. Box 6424 Silverwater NSW 1811 

Email: jobs@jaycar.com.au 


Amateur Scientist CD 


We pride ourselves on the technical knowledge of our Altronics 


staff. Do you think that the following statements describe 
you? Please put a tick in the boxes that do: 


O Knowledge of electronics, particularly at component level. 
O Assemble projects or kits yourself for car, computer, audio, atc. 
O Have empathy with others who have the same interest as you. 
£ May have worked in some retail already {not obligatory). 
O Have energy, enthusiasm and a personality that enjoys 
helping people. 
C Appreciates an opportunity for future advancement. 
O Have an eye for detail. 


your own application. www.ar.com. 
au/~softmark 


KIT ASSEMBLY 


NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

@ Australia wide service 

@ — Small production runs 

èe Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


WANTED 


WANTED: EARLY HIFlis, AMPLIFI- 
ERS, Speakers, Turntables, Valves, 
Books, Quad, Leak, Pye, Lowther, 
Ortofon, SME, Western Electric, Altec, 


Silivon Chip 


* Each binder holds up to 12 issues 


Jaycar Electronics is an equal opportunity employer and 


actively promotes staff from within the organisation. 


Transfer Control of a Radio Base 
Station Between 2 Leased Lines 


www. furzy.com.au 
Ph 02 4579 7992 


Tany sectors 


Design & Development Engineers 


Marantz, McIntosh, Goodmans, Whar- 
fedale, Tannoy, radio and wireless. 
Collector/Hobbyist will pay cash. (02) 
9440 1267. johnmurt@highprofile. 
com.au 


* SILICON CHIP logo printed on spine & cover 


Price: $A12.95 plus $A7.00 p&p per order. Available 
in Australia only. Buy five and get them postage 
free. 


Just fill in & mail the handy order form in this issue; or 
fax (02) 9979 6503; or ring (02) 9979 5644 & quote 


your credit card number. 


www. siliconchip.com.au 


Evatco 

Freenet Antennas 
Furzy Electronics 
Grantronics 

Harbuch Electronics 
instant PCBs 

Jaycar 

JED Microprocessors 
Microgram Computers 
Ozitronics 

Prime Electronics 
Quest Electronics 

RCS Radio 

RF Probes 

SC Perf Elect. For Cars 
SC Projects For Cars, Vol.2 
Silicon Chip Binders 
Silicon Chip Bookshop 
Silicon Chip Subscriptions 
Silvertone Electronics 
Siomar Batteries 
Speakerbits 

Taig Machinery 
Telelink 


PC Boards 
Printed circuit boards for SILICON 
CHIP projects are made by: 
RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 
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30 CHAPTER 5:D 
Using a multimeter and finding the right wires 
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